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1.0 INTRODUCTION/SUMMARY
1.1 Introduction

The Westinghouse Hanford Company (WHC) is preparing to perform a Vapor Vacuum
Extraction (VVE) test as part of preliminary work for the 200 West Area Carbon
Tetrachloride Expedited Response Action (ERA). The ERA was previously
identified as an Interim Response Action (IRA). The U.S. Department of Energy
(DOE) identified three IRA site projects to expedite completion during 1991.
The 200 West Carbon Tetrachloride was chosen as one of the ERAs. This
activity is identified as Task # 7 of the ERA. The purpose of this initial
activity is to obtain information on the volume and types of contaminants that
can be extracted from existing wells, on trends in concentration of
contaminants extracted over time, and identifying the zone of influence using
existing wells for gas extraction. This document records the results of the
safety assessment for Task # 7. The purpose of the safety assessment is to
determine the potential consequences of an inventory of material associated
with a f?ﬁility or activity exclusive of engineered features or administrative
controls'’’,

1.2 Description of Work

The VVE test will help to determine the adequacy of extracting Volatile
Organic Compounds (VOC's) vapors with carbon tetrachloride (CC1,) being the
primary known contaminant. An existing well will be used to conduct the test.
The information collected will heip in providing sufficient data for
estimating geological materials properties, acquire experience in operating
extraction systems here at WHC and evaluating the effectiveness for
application as an interim remedial action.

1.3 Assessment Summary

The assessment of the VVE test was performed to ascertain whether the
operation can be conducted safely. The potential consequences of this
remediation activity indicate that the toxicity of CCl, is the controiling
hazard for an accident involving airborne releases. Based upon the
consequence analysis, 1imiting the CCl, inventory absorbed in carbon canisters
at the work site to not more than 1800 1bs (820 kgs) allows this activity to
be classified as low hazard.

1.4 Summary Recommendations

The recommendations and controls identified are necessary to assure the bases
af the boundary inventory release. The calculated results are conservative.
The required controls include:

* The analyses disclosed that this operation would be classified as a low
hazard if the inventory of CC1,, released from the heat of a single fire,
does not exceed 1800 1bs (820 ﬁgs). An Operational Safety Limit is
discussed in section 4.0 Timiting the inventory of CC1,.
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The consequence analysis indicates that heat from a fire will regenerate the
carbon and release CCl,. This release may cause unacceptable receptor
exposures that may exceed the Threshold Limit Value-Ceiling (TLV-C) Timits at
a distance of 490 ft (150 m). A more detailed discussion of these analyses
are provided in Section 3.0.

The following would be prudent actions to minimize the consequences of a
release of CCi, to the site, onsite, offsite individuals and environs:

* Providing barriers to protect the canisters being used in the test from
high heat, i. e., > 1700° F (925° C) or assuring that the onsite individual
located at the Plulonium Finishing Plant (PFP) can be notified within 10
minutes that a fire involving CC1, has occurred and to evacuate. An
emergency response plan should be developed and in place at PFP for
identifying response actions associated with a fire involving CCl,.

* Monitor fittings and positive pressure points for Teakage of CCl1, in the
VVE test system.

* Maintain work area free of materials that could become missiles during
periods of high winds.

* Maintain test site and nearby surrounding area clear of vegetation and
cambustibles.

* Apprise the Hanford Fire Department and the Emergency Planning
organizations of the potential hazards associated with this remediation
activity.

* Even though plutonium and americium .are not expected to be removed during
the test, provide monitoring for radioactive contamination. In the event
there is a CAM alarm indicating radioactive contamination shutdown the
process, Concurrence for restart will be required from the Site Safety
Officer or the Health Physics Technician.

* The explosivity monitor is calibrated such that detection of the chemical
with the Towest Lower Explosive Limit (LEL) will be detected (of the
contaminants that will be extracted, n-butyl alcohol is the chemical
identified in this assessment with the lowest LEL).

2.0 WORK DESCRIPTION
2.1 Location of Test

Past liquid waste disposal practices at the U. S. Department of Energy,
Richland Operations (DOE-RL) Hanford Site have included the discharge of
actinide-bearing liquid waste, generated from chemical processes used to
purify plutonium, directly to the ground via structures called cribs. Three
cribs are located in the 200 West Area just south and east of the PFP. The
216-7Z-9 Crib is located approximately 330 ft (100 m) east of the PFP exciusion
area. The 216-Z-18 Crib is located approximately 670 ft (200 m) south of the
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PFP exclusion area. The 216-Z-1A Crib is located approximately 20 ft (25 m)
south of the exclusion area. These three cribs were the principal CC1,
disposal sites in the 200 West Area.

The test will take place at the south end of the 216-Z-1A Crib. The specific
well that will be used for the extraction test is 299-Wi8-171. Three
additional wells, 299-W18-87, 299-W18-150, and 299-W18-167, also located at
the south end of the crib, will be used as observalion wells. The test well
is located approximately 490 ft (150 m) south of the PFP exclusion area. The
nearest public highway, 240, is 2.8 mi (4.5 km) due west.

2.2 Cribs and Well Description

This section provides a description of the crib anu well where the test will
occur. Figures 1 and 2 are included to provide a basic site orientation.

Also included in this section is a description of the other cribs that were
contributors to the inventory of contaminants (primarily €C1,) to the soil and

groundwater,
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The 216-Z-1A Crib has a rectangular excavation having a surface area
approximately 200-by-360 ft (60-by-110 m). The side walls of the 20 ft (6 m)
deep excavation were sloped inward, resulting in a floor dimension for the
facility of approximately 115-by-275 ft (35-by-84 m). The floor of the
excavation was covered by a 4 ft (1.2 m) thick cobble layer with a minimum
north-to-south surface slope of 1%.

A herringbone pattern of 8 in. (20 cm) diameter clay pipe, comprised of a

260 ft (80 m) long central distributor pipe and seven pairs of 70 ft (20 m)
Taterals, was placed on the cobble layer. The 100-by-260 ft (30-by-80 m)
rectangular area covered by the piping system was then overiain with 0.5 ft
(6.15 m) of cobbles and 5 ft (1.5 m) of sand and gravel. The crib was used to
receive approximately 5.2E+06 L of agueous and organic waste from the PFP
Plutonium Reclamation Facility and the 242-7 Waste Treatment/Americium
Recovery Operations from 1964 to 1969. The crib also was used between 1949
and 1959 to receive the overflow of waste from three other cribs. The crib
received approximately 245 metric tons of CCl,.

The test well was drilied in 1977, along with other wells to collect sediment
samples for determining the configuration of the waste plume beneath the
216-Z-1A Crib. The well was drilled to a depth (bottom of borehole) of about
135 ft (40 m) using 0.5 in. (1.3 cm) carbon steel casing with an 8 in. (20 cm)
inside diameter. The well is located approximately 30 ft (10 m) from the
south side of the 216-Z-1A Crib. A description of the well is provided in
Attachment 1.

The 216-7-9 Crib is a 60-by-30 ft (18-by-9 m) excavation, 20 ft (6.5 m) deep.
The surface is a 120-by-90-by-0.75-ft (37-by-27-by-.23 m) thick concrete
trench cover at ground level. Two 1.5-in. (3.5 cm) stainless steel pipes .
discharged liquid 15 ft (5 m) above the trench bottom. The crib received both
organic and aqueous plutonium waste solutions from the PFP Plutonium Scrap
Recovery Facility from 1955 to 1962. The total volume of liquid discharged to
the crib was 4.09E+06 L. The inputs to the trench included 163 metric tons of
organics consisting of approximately 65% CC1,.

The 216-Z-18 Crib consists of five paraliel excavations, 210-by-10-by-20 ft
(65-by-3-by-6 m} deep. A 300-ft long, 3-in. diameter (90 m-by-8 cm diameter)
steel pipe runs east and west, bisecting the length of each excavation. The
100-ft long, 3-in. diameter (30 m long, 8 cm diameter), perforated,
fiberglass-reinforced epoxy pipes exit each side of the above pipe in each
excavation. The distribution pipes are 1 ft (0.3 m) above the crib bottom in
a2 ft (0.6 m) thick bed of 1.5-to-3 in. (3.5-to-7 cm) gravel. The gravel is
covered by a membrane barrier overlain by approximately 6 in. (15 cm) of sand.
The excavation is backfilled to grade. The crib received a total of

3.86E+06 L of waste from 1969 to 1973. There was a total of 260 metric tons
of CCl, discharged to the crib, by far the largest hazardous chemical
inventory received at the 216-Z-18 Crib. The description of the cribs are
provided in Attachment 2.
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2.3 Geology

The vadose zone underlying the area of CC1, discharye facility ranges in
thickness from about 190 ft (60 m) at the %16-2-9 Trench to 215 ft (65 m) at
the 216-7Z-18 Crib. A coarse-grained sand/mud sequence (the Hanford formation)
forms the uppermost unit. A narrow paleo-flood channel trends north-south
through the PFP area toward the 216-U Pond. This channel was cut into the
fine-grained sequence and contains up to 130 fL (40 m) of relatively
unconsolidated gravel and sand.

Underlying these sands and gravel is an unconsolidated, calcareous, fine sandy
silt (early "Falouse" soil) which is 5-to-10 ft (1.5-to-3 m) thick under the
CC1, discharge area. This unit thickens to the east, south, and west of the
PFP, but is not present in the northeast portion of 200 West Area. Additional
information regarding the geology of the region can be found in Attachment 2.

The glaciogluvial sediments of the "Hanford Formation" rest upen an eclian
silt derived from subaerial erosion of the underlying Ringold Formation.
Caliche horizons which are present within the eolian silt and the top of the
Ringold Formation suggest deposition in an arid environment. A number of the
wells drilled within the vicinity of the 216-A-1A Crib penetrate into or
through the eolian silt unit. Samples indicate that the eolian silt is
generally compact, buff-colored, and massive. A caliche content of greater
than 7 percent is common. The thickness of the eolian silt averages 13 ft

(4 m). The caliche layer underlying the 216-Z-1A Crib is generally 140 ft
(44 m) below the Crib.

2.4 Hydrology

The fluvial-lacustrine Ringold Formation underlies the Plio-Pleistocene unit
and overlies the Miocene Columbia River Basalt; the basalt generally provides
the interface between the unconfined and confined aquifer systems. The silty-
to-gravelly sand of the upper Ringold is discontinuous across the 200 West
Area; it extends from the north as a narrow zone to just south of PFP, where
it may be up to 22 ft (7 m) thick. The middle Ringold unit is a sandy gravel
with occasicnal discontinuous thin zones of laminated sand. The water table
lies in its upper portion. This unit is generally 250 ft (75 m) or more thick
in the 200 West Area; the upper surface generally dips to the southwest, as do
those of the underlying units.

On the average, field moisture contents of unsaturated sediments in 200 West
Area range from 2 to 6 wt%. Several locally occurring zones of increased
moisture content below about 40 ft (12 m) and within the Hanford formation may
exist in the vicinity of PFP.

The unconfined aquifer is contained within the middle Ringold and underlying
lower and basal Ringold units, which consists of fine-grained sequences
underiain by a coarse-grained unit. The fine-grained sequences pinch out in
the eastern portion of the 200 West Area. The saturated thickness of the
unconfined aquifer is about 230 ft (70 m) thick underlying the PFP area.
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Groundwater flow directions in the unconfined aguifer are generally radial
outward from the southwestern portion of the 200 West Area primarily because
of the continuing influence of the residual groundwater mound underlying the
decommissioned 216-U Pond. Ground water flows generally toward the north,
northwest, and northeast under the CC1, disposal sites. Based on tritium
plume migration, Graham et al. (1981) estimated that average groundwater
travel times are 80 to 120 yr from the 200 West Area to the Columbia River.

2.5 Meteorology

The prevailing wind direction at the 200 West Area is west-northwest or
northwest wind the year around. The greatest wind speeds are from the
southwesterly direclion. Drainage winds occur with regularity in the summer,
although these are seldom strong unless reinforced by frontal activity. In
June, the month of highest average speed, there are fewer instances of hourly
avergges exceeding 30 mi/h (50 km/h) than in December, the month of the lowest
speed.

In July, average wind speeds range from a low of 5 mi/h (8 km/h) to a high of
13 mi/h (21 km/h). In contrast, the corresponding speeds for January are

6 mi/h (9 km/h) to a high of 6.5 mi/h (10.5 km/h). Thunderstorms occur in
every month of the year, but are very rare during the winter months. Although
severe thunderstorms are rare, the site is vulnerable to lightning strikes
causing grass fires, most notable in July/August time frame,

Average annual precipitation is 6 in. (15 cm); 43% of the annual precipitation
occurs during November, December, and January, whereas only 10% occurs in
July, August, and September.. The driest month is July with 0.2 in. (0.5 cm)
and the wettest month is January with 1 in. (2.5 cm).

2.6 Demography

The Hanford Meteorological Station (HMS) is used as the population reference
point for the PFP area because of the availability of data and its proximity.
Approximately 36 people live within a 10 mi (16 km) radius of the HMS with all
of these individuals being located west-southwest of the HMS. The are no
residents within the Hanford Site boundary. Within this boundary, only DOE,
or contractor personnel, or other authorized persons are allowed to travel in
areas beyond the Wye/Yakima Barricades. The closest resident to the 216-Z-1A
Crib area is 7.7 mi (12.4 km) due west at a ranch at Cold Creek near State
Highway 24 to Yakima.
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2.7 Activity Description and Purpose

This preliminary activity will provide an evaluation of the effectiveness of
the Vacuum Extraction System (VES). This evaluation is in support of the
interim remedial action to prevent or minimize further spread of CCl,
contamination to the groundwater in the vicinity of the 200 West Area. This
was due principally to the dowmward diffusion of vapor phase CC1, through th%
vadose zone below these cribs encompassing a contaminant plume covering 7 mi
(11 km®). This test involves extracting CCl, (and possibly other VOC's) over
a period of two to three weeks to characterize the volume and nature of
contaminants that can be extracted from the test well located south of the
216-Z-1A Crib. The extraction well will be perforated below the 100 ft (30 m)
level at various intervals down to about the 135 ft (40 m) level which is
close to the caliche layer.

Wells 299-W18-87 (drilled in 1969), 299-Wi8-150 (drilled in 1974), 299-W18-167
(drilled in 1977) will be used as observation wells during pumping of the test
well by monitoring the airflow into these wells to provide information on the
extent of the zone of influence for the extraction process. A calibrated
flowmeter will continuously monitor the volume of vapor removed from the well
and a vacuum gauge will monitor and control the vacuum applied to the well to
maintain it at a steady pressure. During the first week of pumping, soil gas
samples will be collected from the extraction air stream at various
frequencies identified in Attachment 2. These samples will be analyzed onsite
for volatile aromatic and halogenated hydrocarbons using a portable gas
chromatograph.

The VES is designed as follows:
* The system will be constructed of PVC piping and flexible vacuum hose.

* Five gas sample ports will be installed upstream of the vacuum pump in
the system. One closed loop sample port will be installed downstream
of the vacuum pump. Two additional sample ports (one located after
the first Granular Activated Carbon (GAC) canister and the other
monitor located downstream of the second carbon canister will have two
VOC monitors installed that will be electrically interlocked with the
vacuum pumps automatically shutting down the system if one of these
units alarms.

* Fifteen in-line sensors will be installed to indicate well head
pressure, air temperature, differential pressure and flowrate.
Sensors for providing pressure indication will be installed at each
cbservation well.

* Three alpha Constant Air Monitors (CAMs) will be located in the
system. The first CAM will be located downstream of the prefilter and
the second CAM will be located between the two GAC canisters. The
third alpha CAM, along with a single BETA CAM, will be located
downstream of the HEPA filter.
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* A single explosivity monitor will be located upstream of the air
heater and prefilter.

* One electronic flowmeter will be instalied downstream of the last CAM.

* There will be a non-contact electric air heater installed prior to the
prefilter to ratse the vented gas temperature and reduce its relative
humidity.

* One in-line prefilter will be installed upstream of the carbon
canisters and one in-Tine HEPA filter will be installed downstream
from the carbon canisters and vacuum pump.

* Two 1,000 lbs (450 kgs) activated carbon canisters (2 canisters in
series) will be the system used for absorbing and removing VOCs.

* There will be a combination of vacuum pumps, manifolded to provide
flexibility to induce a range of venting vacuums and flowrates. The
system is designed to produce a maximum of 500 cfm at 80-in. Wg
(203 cm) vacuum.

A sketch of the equipment and overall system are provided in Attachment 3.
3.0 HAZARDS

3.1 Bases for Hazards Considered

An evaluation of the unmitigated intrinsic hazards associated with this
project and the initiating events were assessed for their potential to create
a sotirce term release. These events and inventories were analyzed to
determine which could result in credible accident events.

The results from the evaluations determined that high heat (fire), process
hazards, lightning, heated carbon, high winds/missiles, seismic event, and
dropping of a GAC canister were credible and that a flood was either
jncredible or would not result in any change in the impact of the event on the
receptor groups and, therefore, would not require further analyses.
Criticality was aTso assessed and determined not to be credlbie A basis for
these conclusions follows in this section.

3.2 Hazards Inventory

The dominant hazard inventory anticipated in the test has been determined to
be CC1, as identified in Table !. There were a number of other chemical
contaminants that have been discarded to the cribs over the years that the PFP
operated. The other hazard constituents identified are Tributylphosphate
(TBP), Dibutylbutylphosphonate (DBBP), n-Butyl alcohol which is from possible
hydrolysis of TBP and Chloroform which is a degradation product of CCI,.
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TABLE 1

. Projected Hazards Inventory
II Carbon Tetrachloride 1800 1b/820 kg

There have been other contaminants found in groundwater samples that intersect
with the CC1, plume that has reached the groundwater. The contaminants
identified are trichloroethylene, cyanlde fluoride, hexava]ent chromlumf
trichlorethylene, nitrate, strontium™, tritium, technetium™, and iodine

These contaminants were not identified as constltuents discarded to the
216-Z-1A Crib, but rather as contaminants that intersect with the CCl, plume.
The radionuclides discarded to the cribs were pluton1un33mq‘°, americium®’,

and uranium. The highest me%sured concentrations of plutonium®**/?

{4E+04 nCi/g) and americium® (2.5+403 nCi/g) occurs in sediments located
immediately beneath .the crib. The high conceniration of actinides at this
location is possibly due to the filtering and ion exchange by sediments of
plutonium oxide particles which were originally present in the waste stream as
discussed in Attachment 4. The concentration of plutonium and americium in
sediments generally decreases with depth beneath the bottom of the crib. An
increase in plutonium and americium concentration at depth is generally
associated with an increase in the silt content of sediments or with
boundaries between sedimentary units. The bulk of the actinide contamination
appears to be contained w1th1n the first 50 ft (15 m) of sediments beneath the
bottom of the crib. The maximum vertical pepetration of p]utonlum and
americium contamination (defined by the 107% nCi/g isopleth)®

approximately 100 ft (30 m) below the bottom of the crib.

3.3 Vaporization of Contaminants

The process of vapor extraction technique relies on the process of
vaporization, in which a Tiquid is converted to a vapor, Attachment 4. The
ability of an element (or compound) to enter intoc the vaper phase, or to
volatilize, is dependent on the vapor pressure, which is the vapor in
equitibrium with the liquid or solid from which it originates.

The vapor pressure is a characteristic property of a given liquid or solid,
and varies with the strength of the intermolecular forces. In the process of
vaporization, molecules continually leave the substance in question until the
starting substance is exhausted, exemplified in an open system, or until an
equilibrium is reached, exemplified in a closed system. The vapor extraction
technique emulates an open system by preventing equilibrium between the gas
and the liquid.
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Material with much higher vapor pressures than water will evaporate quicker or
vaparize more readily. The CCi, is characteristic of a liquid with a much
higher vapor pressure than water. To obtain a vapor pressure of 15 1bs/sq in.
(760 mm Hg) a temperature of 170° F (76.7° C) is required, compared to 212° f
(100° C) needed for water. In terms of a constant temperature, at 68° F

(20° C), CCl, exhibits a vapor pressure of 1.7 1bs/sq in. (90 mm Hg), and
water exhibits a vapor pressure of 0.34 lbs/sq in. ( 17.5 mm Hg).

The chemicals DBP and DBBP were identified as potential contaminants. These
contaminants will not be extracted since the minimum pressure of 12.34 1bs/sq
in. (638 mm Hg) that will be encountered in the ground using the VVE technique
is not a low enough pressure to cause these chemicals to enter into the vapor
phase. Table 2 identifies the temperatures at which the potential
contaminants will boil at standard atmospheric pressure of 15 lbs/sq in.

(760 mm Hg) and the vapor pressures (pressure required to boil) associated
with a temperature of 68° F (20° C).

TABLE 2
Boiling Points and Vapor Pressures
Chemical Boiling Point Vapor Pressures at
68°F (20°C)

n-Butyl Alcohol 243.5% (117.5°C) | 0.14 1bs/sq in. (7.19 mm Hg)
Carbon Tetrachloride 170°F (76.7°C) 1.7 1bs/sq in. (90 mm Hg)
Chloroform 140°F (61°C) 3.0 1bs/sq in. (160 mm Hag)
Dibutylbutylphosphonate | 480°F  {250°C) 0.0003 lbs/sq in. (.0147 mm Hg)
Tributyl Phosphate 550°F  (289°C) 0.00003 1bs/sq in. (.00143 mm Hg)

The pluionium, americium and uranium are not expected to be extracted during
the test as discussed in Attachments 4 and 5. Metals as a class do not
volatilize in the range of normal atmospheric pressures and temperatures. The
melting points of plutonium and americium metals are 1185° F (640° C) and
2140° F (1173° C), respectively. For americium to vaporize, a temperature of
4712° F (2600° C) is required. For uranium to vaporize a temperature of

6872° F (3800° C) is required.

3.4 C(Credible Scenarios Analyzed

The predominant events analyzed are those associated with activities that
would cause the contaminants to become airborne. There were several scenarios
postulated that could cause a release of contaminants to the environment
during normal operations or as a result of an accident. The analysis of the
hazard inventories and the potential release mechanisms indicated that heat
from a fire would produce the maximum source term. All of these scenarios
involve inventories of CCY, that could be released to the environment.
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High Heat:

The carbon, containing CC1,, could be heated releasing the chemical inventory.
An accident resulting in a fire could provide adequate temperatures to
regenerate the carbon. Malfunction of equipment may possibly provide adequate
temperatures needed to regenerate the carbon. In the event of a fire, the
CC1, sorbate would be expected to be stripped from the carbon in 30 minutes at
a temperature of 1750° F (955° ) (the time and temperature ind1cated is
typical for thermal regeneration of granular activated carbon)’

Process Hazards:

One scenario involves CCl, vapors leaking around fittings or from flex hoses
due to positive pressures in the system during normal operations. The worst
case inventory released would be 235 1bs (106 kgs) of CCl, involving a release
duration of 24 hours.

Another scenario involves the saturation of two carbon canisters causing CCT,
to be pumped through the system and out the stack to the environment. The
worst case inventory released would be 235 1bs (106 kgs) of CCl, involving a
release duration of 24 hours.

3.5 Events Considered to Be Enveloped

Other events were considered, but not analyzed, that could lead to a hazard to
the onsite or offsite 1nd1v1dual These events are enveloped by the analyzed
credibie events and the source terms produced from those events were

determined to be greater.

Lightning:

The VVE test will not be conducted during the normal 1lightning season which is
during the late summer months. Even in the event a lightning strike occurs at
the work site, damaging a canister or piping containing CCi,, the consequences
of this event would be enveloped by the analysis involving a fire that heats
the carbon, releasing CCIl,.

Heated Carbon:

The failure of the temperature control for the noncontact electric heater was
evaluated based upon heating the carbon causing a regeneration of carbon
releasing the CCl,. The heater design indicated that 100° F (38° C) was the
max imum temperature capacity for the unit. This temperature will not support
regeneration of the carbon, but may result in some CCl1, desorption. This case
is bounded by the design basis fire scenario.
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Dropped Canister:

There is a potential for dropping a fully loaded carbon canister during the
process of changing out the canister. The carbon would be saturated with 300
Ibs (140 kgs) of CCl,. The canisters contain carbon with 95% of the carbon
particles having a diameter greater than 847 microns. Particle sizes larger
than 50 microns do not stay airborne very long unless there is considerable
associated air turbulence or motion**’. Particle sizes of physiological
importance in man are less than 10 microns since larger particles are
effectively removed in the nose and upper respiratory airways®’. Based upan
the particle sizes associated with the carbon the potential for a release of
carbon particles in a high wind, seismic event, or if a canister is dropped
appears uniikely and is not likely to be a hazard to the onsite worker.

High Winds/Missiles:

There is a remote potential that high winds may cause airborne missiles (scrap
wood, miscellaneous items around the site, etc.) to be carried by high winds
striking and penetrating a section of flex hose or a canister. The resulting
release would not cause unacceptable consequences to the onsite/offsite
individual.

Seismic Event:

The VVE system is designed to extract CCl, vapers from the soils (vadose
zone). This system is not required to operate in order to provide
confinement. In the event the system is damaged and not operable the
extraction of CCl, vapors would not be possible. Any damage to piping or the
carbon canisters would not cause CCl, vapors in the particulate to be released
since the particle sizes of the carbon is too big.

Range Fire:

There have been range fires over the years on the Hanford Reservation. The
consequences of a range fire would be enveloped by the analysis involving a
fire that heats up the carbon and releases CCI,.

3.6 Events Considered to Be Incredible

Criticality:

The criticality aspects associated with the test system were evaluated to
ascertain whether some of the plutonium bearing waste solutions, discarded
over the past decades to the 216-Z-1A Crib, could possibly be vaporized and
draw off plutonium with the gases.

The VVE technique for extracting CC1, from soil below the crib cannot be
expected to draw off any piutonium with the gases, or to cause any
redistribution of the material trapped in the soil as addressed in
Attachment 5.
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Since none of the c¢riticality safety assessments for plutonium in soil have

ever accounted for the presence of high-neutron absorbers, like the chlorine
of the CC1,, the reduclion of the chlorine content does not represent a new,
unanalysed cr1t1ca11ty hazard. Also, see section 3.3 and Attachmenti 4.

Fiood:

The Columbia River probable maximum flood elevations (the flood discharge that
may be expected from the most severe combination of meteorologic and
hydrologic conditions reasonably possible in the region) would be about 425 ft
(130 m) at the 100-N Area (with respect to mean sea level)}. This flood would
not affect the central part of the site (the 200 East/West Areas' plateau),
where the cribs are located since this area has an elevation of greater than
500 ft (150 m). Similarly, waters of the 100-year flood would have no effect
on this area. Therefore a flood affecting this site is considered incredible.

3.7 Threshold Values

The inventory and resulting source terms analyzed were for CCl,. The other
VOC's that could possibly be extracted (based upon the temperatures and
pressures required to vaporize these contaminants) consist of chloroform, n-
butyl alcohol and trichloroethylene. The quantities of these other
contaminants are much smaller than the quantities of CCl, and the toxicity of
both chloroform and trichioroethylene are less than CC1, ‘and are therefore
enveloped by the CCl, analysis.

The toxicity limit values for the chemical contaminants identified in this
section are provided in Table 3. These limits were derived from the
guidelines using the concentration values reported in the American Conference
of Governmental Industrial Hygienists (ACGIH) Threshold Limit Values for
Chemical Substances and Physical Agents'® and the National Institute of
Occupational Safety and Health (NIOSH) standards®’
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TABLE 3
7 Toxicity Limit Values

Inventory/Contaminants IDLH* THA** TLY-C***

ppm ppm  mg/m* | ppm  mg/m’
n-Butyl Alcohol 8000 50 152 - -———
Carbon Tetrachloride**** 300 5 31 25 157
Chloroform**** 1000 10 49 60 293
Trichloroethylene o 1000 50 269 200 1075

* IDLH = The Immediately Dangerous to Life or Health (IDLH) level
represents a maximum concentration from which one could escape
within 30 minutes without any escape-impairing symptoms or any
irreversible health effects.

fald TWA = The Time-Weighted Average (TWA) concentration for a normal 8-hour
work-day and a 40-hour workweek, to which nearly all workers may
be repeatedly exposed, day after day, without adverse effect
(The term "TWA" may be expressed in either ppm or mg/m> ).

**% TLV-C= The Threshold Limit Value-Ceiling is the concentration that
should not be exceeded at any time during any part of the working
exposure,

***% SHC = The Suspected Human Carcinogens (SHC) are chemical substances or
substances associated with industrial processes, which are
suspect of inducing cancer, based on either limited
epidemiological evidence or demonstration of carcinogenesis in
one or more animal species by appropriate methods.

3.8 Assessment Results

This assessment analyzed CCl, as the accident inventory since CCl, is the only
actual inventory identified (w1th known quantities of CCl,) that w111 be
removed as a result of the VVE test. The location of the closest onsite
facility to the test well is the PFP. The offsite location is Highway 240
which is 2.8 mi (4.5 km) from the well location., The site boundary (nearest
resident) is 7.7 mi (12.4 km).

Two scenarios were postulated involving positive pressures and saturation of
carbon that could cause a release of CCl, that may result in a source term,
Both of these accidents involve an inven%ory of 235 1bs (107 kgs) of CCI,

being released over a 24 hour period. A summary of the receptor exposures are
shown in Table 4.
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TABLE 4
Receplor Exposures For 24 Hour Release of CC1,
Hazard Source Resultant Exposures Limits
Carbon Onsite Offsite Hearest [DLH TWA TLY-C
Tetra- 150 m 4.5 km Resident
chloride 12.4 km
235 1.5 ppm 0.01ppm 0.002ppm 300ppm 5 5 ppm 3 25 ppm 3
1b/day g.4 mg/m3 0.06mg/m3 0.013mg/m3 1882mg/m” | 31 mg/m 157mg/m

One scenario has been developed that involves heating saturated carbon

canisters due to a fire.

Since CCl, is non-combustible, a fire scenario was

jdentified that would result in a source term, involving a truck containing

250 gal (946 L) of diesel fuel (diesel
for open burning in the range from 140

fuel yields measured flame temper§§ures
0° F (760° C) to 2400° F (1315° ))©®

and from one to six canisters saturated with CCl, {calculations are included
The heat from the fuel fire would strip

for the 1imiting scenario of six).
and release the toxic pollutants in the smoke plume.
fuel is 31.4 g/m
1bs (0.151 Kgs/s
maximum of 1800 1bs (820 kgs) of CCl,.

/5(9).
3. This fire scenario is the bounding inventory, involving a
The receptor exposures iavelving CCl,

The burn rate for diesel

The release rate used for a 30 minute release was .333

are identified in Table 5.

This fire scenario was analyzed for a continucus (30 min.) release period.
Calculations were done using the WHAZAN plume model at 50% meteorology

("normal") conditions at wind speeds of 4 m/s"'®.

TABLE 5

Receptor Exposures For 30 Minute Release of CCl,

Hazard

Source Resultant Exposures Limits

Carbon Onsite Offsite Nearest IDLH THA TLV-C

Tetra- 150 m 4.5 km Resident

chloride 12.4 km

1800 1b 278 ppm ; 1.28 ppm 0.38 ppm_ | 300 ppm 5 ppm 2.5 ppm
1744mg/n’ | 8.03mg/m® | 2.38mg/m’ | 1882mg/m* | 3lmg/m* | 157mg/m’

The CC1, can be broken down by heat and, in the presence of oxygen, forms

small quantities of phosgene gas. The generation rate of phosgene gas was
estimated from information given in the literature on phosgene concentrations
from fires and from a knowledge of total combustion gas volumetric generation
rate for the scenario in question‘'?. WHAZAN calculations were done to
predict generated phosgene gas.
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Table 6 provides a summary of the receptor exposures based upon phosgene
released over a 30 minute period.

TABLE 6

Receptor Exposures fFor 30 Minute Release of Phosgene

Hazard Source Resultant Exposures Limits
Phosgene | Onsite Offsite Nearest IDLH THA TLV-C
150 m 4.5 km Resident
12.4 km
0.13 ppm <0.05ppm <0.05ppm 2 ppm 0.1 ppm 0.2 ppm
0.53 mg/m3 <.20mg/m3 <.20mg/m3 8.10mg/m3 .40mg/m3 0.81mg/m3

Attachment 6 provides the backup data and analysis for the receptor exposures
identified in Tables 4, 5, and 6.

4.0 SAFETY FUNCTIONS AND CONTROLS

The analysis disclosed that the test would be c¢lassified as a low hazard
operation provided the inventory of CCl,, absorbed on the carbon exposed to
the heat from a fire, does not exceed l§00 Ths (820 kgs). The safety function
that will be provided for the remediation activities of the CCl, vapor vacuum
extraction test system (Task # 7) operation is identified in an Operational
Safety Limit (OSL). The following is the OSL for the 200 West Area CCl,
Expedited Response Action.

4.1 OPERATIONAL SAFETY LIMIT

LIMITING THE INVENTORY OF CC1, THAT CAN BE RELEASED FROM THE OPERATION
OF THE VAPOR YACUUM EXTRACTION SYSTEM

4.1.1 Applicability:

This 1imil applies to the inventory of CC1, and accumulation area for
storage of fully saturated canisters during the conduct of Task # 7.

4.1,2 Objective:

This limit assures that Task # 7 of the 200 West Area CC], Expedited
Respnnse Action is operated within the guidelines of the safety assessment
and assures the potential hazards to the onsite/offsite individual and
environment are minimized.

P
gt



27 6 00 3 4

!

9

WIIC-SD-ER-1IC-001 REV ©
Page 21

4.1.3 Requirement:

The total inventory of CCl,, adsorbed in the carbon canisters, shall not
exceed 1800 1bs (820 kgs) at any one accumulation Tocation. Canisters that
contain CC1, shall be stored such that a common mode fire would not affect
another accumulation area. The inventory of CC1, shall be identified on
each canister, with a running inventory malntalned for the total quantities
at the accumulation area. In the event the inventory of CCl1, cannot be
measured, the total number of fully or partlally saturated carbon canisters
shall be Timited to their combined capacity of 1800 pounds CCl,. A total
of six canisters fully saturated with CCi, would not exceed the total

inventory of 1800 lbs (820 kgs) of CC1,.
4.1.4 Surveillance:
The responsible operating organization shali verify daily (during periods

of operation) that the work site is in compliance with the requirements.
Compliance with the stated requirements shall be documented in an auditable

record.
4.1.5 Recovery
4.1.5.1 Non-compliance with the requirements of the OSL:

1. Extraction operations shall cease until Health and Safety
Assurance approves restart of the operation.

2. The Fire Department will be notified requesting they standby at
the work site until recovery actions are complete.

3. The accumulated CCl, inventory shall be reduced to less than 1800
1bs (820 Kgs) w1th1n eight hours,

4, An OSL violation shall be documented as an unusual occurrence
report.

4.1.5,.2 Non-compliance with the surveillance requirement:
1. The surveillance shall be performed immediately.

2. If surveillance determines non-compliance with the requirement
then inijtiate recovery actions as identified in section 4.1.5.1.

3. Failure to implement a surveillance requirement shall be
documented as an off-normal occurrence.

4.1.6 Audit Point:

Fformal documentation shall be audited weekly assuring compltiance with the
requirements and surveillance.
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4.1.7 Bases:

Limiting the inventory of carbon tetrachloride is necessary to assure that
an accident involving a fire would not result in consequences to the
onsite/offsite worker that exceed the concentration limits for carbon
tetrachloride and maintain those limits within allowable levels. It is
a:sum?d that a 1,000 1b (450 kg) carbon canister absorbs 300 lbs (136 kgs)
of CCT,.

4.2 Prudent Actions
This assessment also indicates that a fire involving CCl, may cause
unacceptable receptor exposures that exceed the TLC-C ceiling limits at PFP.

Prudent actions are being recommended for minimizing potential exposures of
CC1, to protect the Hanford Site worker and personnel at PFP.

Function:
Reduce the receptor exposures that may exceed the TLC-C ceiling limits.

Prudent Action:

Provide barriers to protect the canisters being used in the vapor vacuum
extraction test system from high heat, i. e., > 1700° F (925°C) or.assure that
the PFP can be notified within 10 minutes that a fire invelving CCl, has
occurred and to evacuate. An emergency response plan should be developed and
in place at PFP for identifying response actions associated with a VVE fire
involving CC1, Fire.

Function:

Minimize exposure of site personnel to Volatiie Organic Compounds from leaks
that may occur in the test system.

Prudent Action:

Monitor fittings and positive pressure points in tﬁe system.
Function:

Minimize potential missile damage to canisters during high winds. .
Prudent Action:

Maintain work area free of materials that could become missiles during periods
of high winds.

Function:

Assure test area is free of vegetation and combustibies,
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" Prudent Action:

Clear the test site and nearby surrounding area of vegetation and renove
combustibles not necessary to the project.

Function:

Assure that the Hanford Fire Department and sther emergency response
organizations are made aware of this vemediaticn activity including the
potential hazards.

Prudent Action:

Apprise the Hanford Fire Department and the Ewmergency Planning organizations
of the potential hazards associated with this remediation activity.

Function:
Monitor for radionuciides.

Prudent Action;

Even though plutonium and americium are not expected to be removed during the
test, provide monitoring for radiocactive contamination. In the event there is
a CAM alarm indicating radiocactive contamination, shut down the process.
Concurrence for restart will be required from the Site Safety Officer or the
Health Physics Technician.

Function;

Monitor for explosive gases.

Prudent Action:

The explosivity monitor is calibrated such that detection of the chemical with
the lowest Lower Explosive Limit (LEL) will be detected (of the contaminants
that will be extracted, n-butyl alcohol is the chemical identified in this
assessment with the lowest LEL).
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ATTACHMENT 1

WELL 299-W18-171
CONSTRUCTION SUMMARY
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WELL 299-W18-171 CONSTRUCTIUN SUMMARY
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ATTACHMENT 2
200 WEST AREA
CARBON TETRACHLORIDE

INTERIM RESPONSE ACTION PROJECT PLAN
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200 WEST AREA CARBON TETRACHLORIDE
INTERIM RESPONSE ACTION .
PROJECT PLAN
January 9, 1991
Hestinghouse Hanford Company
Richland, Washington 99352,
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1,0 IHTRODUCTION

1.1 PURPOSE,

This document provides a description of the 200 Wesl Area Carbon
Tetrachloride Interim Response Action (IRA} Project, as requested by the ‘
December 20, 1990 letter from the U.S. Environmental Protection Agency (EPA)
and the Washington Department of Ecoloyy (Ecoiecyy) to the U.S, Department of
Energy-Richland Operations Office (DOE-RL) (see Exhibit 1}. The project plan
includes a description of the site, a preliminary screening of remedial action
technologies, site evaluation tasks to be performed, and brief descriptions of
the IRA proposal, design, implementation, reporting, and project schedule
information.

1.2 BACKGROUND

An IRA is a provision included in the Comprehensive Environmental
Response, Compensation and Liability Act of 1980 (CERCLA) that allows for
expedited responses to be taken at wasfe sites where early remediation will
prevent the potential for- an imminent hazard to develop. The IRA is
implemented according to the requirements outlined in the Hanford Federal
Facility Agreement and Consent Order (Tri-Party Agreement} (Ecology et al.
1989, Part 3, Article XIII, Section 38), and in accordance with 40 CFR Part
300, Subpart E. :

On October 18, 1990, an Agreement in Principle between DOE, EPA, and
Ecolagy was signed (Exhibit 2). This agreement states that three candidate
projects will be considered for expedited response actions. The agreement
?gaggsdtgat candidate projects under consideration include, but are not

imieg Q:

¢ 618-9 Burial Ground
» 300 Area Process Trenches
8 200 Wesi Area Carbgn Tetrachleride.

On December &, 1990, DOE-RL submitted (see Exhibit 3) the preliminary
proposed interim response action summary packages which included a summary
package on the 200 West Area Carbon Tetrachloride IRA. On December 12, 1890,
Ecology responded with comments on the proposed 200 West Carbon Tetrachloride
IRA (see Exhibit 4). On December: 20, 1990, both the EPA and Ecology requested
DOE-RL to proceed with detalled planning to implement ihe 200 West Area Carbon
Tetrachloride IRA (see Exhibit 1). .

1.3 GEHERAL CONCEPT OF IRA

The goal of the 200 West Area Carbon Tetrachloride IRA is to minimize or
stabilize the spread of carbon tetrachioride within the unsaturated soils
{vadose zone) beneath, and away from principal carbon tetrachloride disposai
sites in the 200 West Area in the vicinity of Z Plant. This action would be
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conducted until final cleanup can be achieved through the implementation of
the CERCLA process at the 200-ZP-1 and-2 operable units.

The IRA will not be performed on the Carbon Tetrachloride found in the
groundwater in the 200 West Area due to the complexity of recovering the
carbon tetrachloride in an IRA time frame and its anticipated lesser chance of;
success when compared to remediation of the vadose zone.

The process for implementing the 200 West Area carbon tetrachloride IRA
will follow the format outlined in the Tri-Party Agreement, and the Hanford
Site Past Practice Investigation Strategy Document (Draft, October 1990). The
IRA is considered to be non-time critical, meaning that a planning period of
at least 6 months exists prior to initiation of the activity. Implementation
of a non-time-critical IRA requires an engineering evaluation/cost assessment
to be conducted and submitted to the lead regulatory agency (EPA). In the
case of the Hanford Site strategy for performing an IRA, the engineering
evaluatijon/ cost assessment will be contained in an IRA proposal which will
provide the additional details necessary for implementing the alternative
chosen. The IRA proposal is preceded by an initial site evaluation phase and
followed by the design and implementation of the IRA selected.
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2.0 SITE CHARACTERISTICS
2.1 PHYSICAL CHARACTERISTICS

2.1.1 Liquid Waste Disposal Facilities

Aqueous and organic waste from plutonium recovery processes operated at
Z Plant in the 200 West Area were discharged primarily to three liquid waste
disposal facilities: the 216-Z-1A Tile Field, the 216-Z-9 Trench, and the
216-Z-18 Crib (Figure 1).

The 216-7-1A Tile Field has surface dimensions of approximately 200 by
360 ft. The side walls of the 19-ft-deep excavation were sloped inward,
resulting in a floor dimension for the facility of approximately 115 by
275 ft. The floor of the excavation was covered by a 4-ft-thick cobble layer
with a minimum north-to-south surface slope of 1%. A herringbone pattern of
8-in-diameter clay pipe, comprised of a 260-ft-long central distributor pipe
and seven pairs of 70-ft laterals, was placed on this cobble layer. The 98-
by 260-ft rectangular area covered by the piping system was then overlain with
0.5 ft of cobbles and 5 ft of sand and gravel. A sheet of 0.02-in.
polyethelene covered by 1 ft of sand and gravel was also added to the
facility. The surface of the tile field appears to be about 8 ft below grade.
Effluent piping in the 216-Z-1A Tile Field is vitrified clay pipe; the central
distribution pipe has a stainless steel pipe inside the clay pipe (Price et
al. 1979; Owens 1981).

The base of the 216-Z-9 Trench is a 60- by 30-ft excavation, 21 Ft deep.
The surface is a 120- by 90- by 0.75-ft-thick concrete trench cover at ground
level. Two 1.5-in. stainless steel pipes discharged liquid 17 ft above the
trench bottom. The concrete pad is supported by six 23-ft-tall concrete
col¥Tns. The site contains equipment from 1976-1978 mining operations {Owens
1981).

The 216-Z-18 Crib consists of five parallel excavations, 207- by 10- by
18-ft deep. A 300-ft-long, 3-in-diameter steel pipe runs east and west,
bisecting the length of each excavation. Two 100-ft-long, 3-in-diameter,
perforated, fiberglass-reinforced epoxy pipes exit each side of the above pipe
in each excavation (two Tines north, two lines south). The distribution pipes
are 1 ft above the crib bottom in a 2-ft-thick bed of 1.5- to 3-in. gravel.
The gravel is covered by a membrane barrier overlain by approximately 6 in. of
sand. The excavation is backfilled to grade (Owens 1981).
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2.1.2 Geclogy/Hydrogeology

The vadose zone underlying the area of carbon tetrachloride discharge
Facilities ranges in thickness from about 190 ft at the 216-1-9 Trench to
215 ft at the 216-7-18 Crib. A coarse-grained sand/qravel sequence underlain
by a fine-grained sand/mud sequence (the Hanford formation) forms the ;
uppermost unit. A narrow paleo-flood channel trends north-south through the
Z Plant area toward 216-U Pond; this channel was cut into the fine-grained
sequence and contains up to 130 ft of relatively unconsolidated gravels and
sands (Last et al. 1989).

Underlying these sands and gravels is an unconsolidated, calcareous,
fine sandy silt {early "Palouse” soil) which is 5 to 10 ft thick under the
carbon tetrachloride discharge area. This unit thickens to the east, south,
and west of Z Plant, but is not present in the northeast portion of 200 West
Area.

The Plio-Pleistocene paleosurface underlying the silt is characterized
by relatively high concentrations of calcium carbonate cement (8 to 30 wt%)
and ranges from a gravelly sand to a sandy mud., The thickness varies from
about 14 to 25 ft in the vicinity of Z Plant. The surface of this unit dips
to the southwest across the 200 West Area but includes Tocal unduiations in
the vicinity of Z Plant. The high cementation and laterally continuous nature
of this unit may create a layer with relatively low permeability throughout
the 200 Wast Area.

The fluvial-lacustrine Ringold Formation underlies the Plio-Pleistocene
unit and overlies the Miocene Columbia River Basalt; the basalt generally
provides the interface between the unconfined and confined aquifer systems.
The silty-to-gravelly sand of the upper Ringuld is discontinuous across the
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200 West Area; it extends from the north as a narrow zone to just south of

Z Plant, where it may be up to 22 ft thick. The middle Ringald unit is a
sandy gravel with occasional discontinuocus thin zones of laminated sand. The
water table lies in its upper portion. This unit is generally 250 ft or more
thick in the 200 West Area; the upper surface generally dips to the southwest,
as do those of the undertying units.

On the average, field moisture contents of unsaturated sediments in
200 West Area range from 2 to 6 wt% (Last et al. 1989). Several locally
occurring zones of increased moisture content below about 40 ft and within the
Hanford formation may exist in the vicinity of Z Plant.,

The unconfined aquifer is contained within the middle Ringold and
underiying lower and basal Ringold units, which consist of fine-grained
sequences underlain by a coarse-grained unit. The {ine-grained sequences
pinch out in the eastern portion of 200 West Area. The saturated thickness of
the unconfined aquifer is about 230 ft thick underlying Z Plant,

Groundwater flow directions in the unconfined aquifer are generally
radial outward from the southwestern portion of the 200 West Area primarily
because of the continuing influence of the residual groundwater mound
underlying the decommissioned 216-U Pond. Groundwater flows generally toward
the north, northwest, and northeast under the carbon tetrachloride disposal

sites. Based on tritium plume migration, Graham et al. (1981) estimated that,.kﬂnq
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average groundwater travel times are 80 to 120 yr from the 200 West Area to
the Columbia River.

2.2 NATURE AND EXTENT OF CONTAMINATION

2.2.1 Contaminant Sources

The aqueous waste stream, characterized as a high-salt aqueous waste,
was primarily a concentrated (5M to 6M}, acidic (pH ~ 1.0 to 2.5), sodium
nitrate solution. In addition to the aqueous phase, organic liquids
consisting of carbon tetrachloride (CCl1,), tributylphosphate (TBP), and
dibutylbutylphosphonate (DBBP) occurred in saturation amounts in the aqueous
phase and were also discharged separately in batches. Less than 5% of the
volume of high-salt aqueous waste consisted of the organic component (Kasper
1982).

The 216-2-9 Trench was built for the disposal of both organic and
aqueous plutonium waste solutions from the Recuplex Plutonium Scrap Recovery
Facility in the 234-5 Z Plant. The 216-Z-9 Trench received recuplex high-
salt, aqueous waste and organic waste from July 1955 to June 1962. The total
volume of liquid discharged was 4.09E+06 L. The recupiex inputs to the trench
included: 109 metric tons of organic as 15-25% TBP in CCl,, OBBP, and trace
moncbutylphosphate; and 54 metric tons of organic as "fab oii" {a mixture of
50% CC1,/50% lard oil used as a cutting oil during the machining of plutonium)
{Owens 1981).

In 1964, the 216-Z-1A Tile Field was reactivated to receive aqueous and
organic waste from the Plutonium Reclamation Facility in the 236-Z Building
and the 242-7 Waste Treatment and Americium Recovery Building. The tiie field
received approximately 5.2E+06 L of waste between June 1964 and June 1969
{Price et al. 1979)}. The amount of organic material being discharged to the
tile field in 1967 was estimated to be: 80 vol% CCl,/20 vol% TBP at a rate of
4,400 gal/yr; 70 vol% CC1,/30 vol% DBBP at a rate of 6,600 gal/yr. Fab oil
was not included in these estimates because of its intermittent processing and
the relatively small volume invoived at that time. In 1967, about 6,000 gal
of fab oil remained in storage to be processed and routed to 216-Z-1A (Sloat
1967). If the rate of input of organic remained constant during the 5-yr
pe;iod (1964-1969), the crib would have received about 245 metric tons of
cci,.

The use of the 216-Z-1A Crib was terminated in 1969, and the waste
stream was rerouted to the 216-Z-18 Crib. The 216-Z-18 Crib received a total
of 3.86E+06 L of waste from June 1969 to May 1973 (Owens 1981). The hazardous
chemical inventory in the waste identification data system (WHC 1990}
indicates 260 metric tons of CC1,, 15 metric tons of dibutylphosphate, and 22
metric tons of TBP were discharged to the 216-Z-18 Crib.

The chemical processes used to purify plutonium resulted in the
production of actinide-bearing waste 1iquid; the primary radionuclide
component of this 1iquid discharged to the CC]Q liquid waste disposal sites
was plutonium-239/240. The 216-Z-1A Crib received an estimated 57 kg of

o
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plutonium; 216-2-9 Trench received 48 kg; and the 216-7-18 Crib received 23 kg
(Owens 1981).

2.2.2 Groundwater Contamination

The CC1, groundwater contaminant plume, as defined by the 50 p/b c%ntour
(10 times the MCL of 5 p/b) in Evans et al. (1990), covers at least 2 mi® ,
virtually all of the 200 West Area north and east of the CCl, discharge area.
Maximum concentrations in the upper part of the aquifer (8,760 p/b at
well 299-W15-16 in 1990) occur approximately 1,500 ft downgradient from the
216-7Z-1A and 216-Z-18 cribs. A concentration of 5 p/b was observed in a
companion well (299-W15-17) screened in the lower portion of the aquifer.

In addition to carbon tetrachloride, a chloroform plume of more limited
extent appears centered between Z Plant and the 216-Z-9 Crib. The maximum
observed concentration of chloroform exceeds 650 p/b; the maximum contaminant
level is 100 p/b. Evans et al. (1990) suggest that the chloroform is probably
a degradation product of the carbon tatrachioride, either through radiolytic
pracesses prior to disposal or through natural transformation processes in the
subsurface. Other groundwater contaminants indicated in Evans et al. (1990)
which currently intersect the CC1, plume include: cyanide, fluoride,
hexavalent chromium, trichloroethylene, nitrate, strontium-90, tritium,
technetium-99, ijodine-129, and uranium.

2.2.3 Soil Contamination

In 1979 at the 216-Z-1A Tile Field, the highest measured concentrations
of plutonium-239/2240 (4E+04 nCi/g} and americium-241 (2.5E+03 nCi/g) occurred
in sediments located immediately beneath the crib. The concentration of
actinides in sediments generally decreased with depth beneath the crib, with
the exception of silt-enriched horizons and boundary areas between major .
sedimentary units. The maximum vertical penetration of actinide contamination
(defined by the 1E-02 nCi/g isopleth) was located approximately 100 ft below
the bottom of the crib. The estimated lateral extent of contamination is
Tocated within a 30-ft-wide zone around the crib (Price et al. 1979). Of the
three CC1, disposal sites, the 216-Z-1A Tile Field received the largest volume
of waste 1iquid and the largest amount of pjutonium. The plutonium and
americium is therefore assumed to be held within the upper 100 ft of sediment
underlying the 216-Z-9 Trench and 216-Z-18 Crib.

Carbon tetrachloride vapaors have been detected during drilling at
numerous sites in the 200 West Area. For example, anecdotal reports indicate
that CCl1, vapors were encountered above the Plio-Pleistocene layer ("caliche
layer") during drilling of the 216-Z-1A Tile Field after its retirement in

- 1969; that vapors were encountered below the caliche layer during remediation

of wells at the 216-Z-9 Crib in 1987; that vapors are encountered below the
caliche layer during drilling of Resource Conservation and Recovery Act of
1876 (RCRA) wells near U and T Tank Farms in 1990.
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3.0 PRELIMINARY SCREENING OF ALTERNATIVES

3.1 INTROBUCTION

This section provides a preliminary evaluation of remedial action
alternatives for conducting an interim remedial action to prevent or minimize
further spread of carban tetrachloride contamination to the groundwater in the
vicinity of the 200 West Area. Results from this preliminary evaluation will
be used to better focus site evaluation tasks (Chapter 4.0) and provide input
into the development of the IRA Proposal (see Chapter 5.0). This evaluation
is not intended as a formal screening as conducted in the engineering
evaluation/cost assessment (see Chapter 5.0).

3.2 1(RA GOAL AND EVALUATIOCH

Transport of carbon tetrachloride in the groundwater around the 200 West
Area is currently believed to be due principally to the downward diffusion of
vapor phase carbon tetrachloride through the vadese zone. The goal of the
remedial action is therefore to remove carbon tetrachloride vapor from the
unsaturated zone to prevent further contamination of the groundwater. Direct
cleanup of the groundwater will not be considered further, as groundwater
remedial cleanup alternatives would be relatively less efficient, more costly,
and could not be performed in the timeframe of an IRA.

The general response actions considered for the Carbon Tetrachloride IRA
are:

no action

institutional
containment

collection and treatment
in situ treatment.

% o0

These response actions are screened using feasibility, appropriateness, and
cost as the selection criteria.

A "no action” alternative does not meet the goal of the IRA and is
therefore not considered further. An "institutional®” action alternative is
not considered for the same reasons. A preliminary evaluation of technologies
associated with the remaining three response actions are presented in
Table 3-1. o

Based on the preliminary evaluation, a form of soil gas extraction, with
or without accompanying injection or enhanced removal, is the preferred
alternative for collection of the carbon tetrachloride vapor. The treatment
process for the vapor once aboveground is }ikely a carbon absorption system or
a form of thermal treatment. These alternatives will be further evaluated as
part of the IRA Proposal (engineering evaluation/cost assessment).
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Tabie 3-1.
of Contaminated Soil

Putential Viable Technulogies for Remediatiun
(Page 1 of 2)

Retain for
Remedial Process Further
Technology Description Comaent.s Evaluation®

A. CONTAINMENT '
a. Ground Freezing: Coolant is circulated in Mot cost effective for No

loops in the ground to great thicknasses of

temporarily freeze the seil  contaminated soil. Hot a

and make it less permeable. well-tested technology.
b. Stabitization/ Processes reduce the Limited cffectives for the Mo

Solidification: movement by physical depth and thickness of the
entrapment. contaminated vadose.
Reliability is uncertain.

8. COLLECTION
P .
a. Excavation and Removal of contaminated Prohibitive depth of con- No
== Removal: soil by common construction taminated soils. Large
P equipment. volumes for disposal.
<
b, £xtraction
P~ Extraction Wells: Removal of soil gas by Extraction wells feasible. Yes
o vacuum pumping. May require soil gas

treatment. Could use
existing vertical or new
vertical wells. Horizontal wells

™ may not be feasible due to
o nature and depth of the
vadose sediments.
Injection Wells: Inject air (or other gas) Injection wells feasible. Yes
to flush contaminated soils Injection could flush
(used with extraction wells contaminants into the
or coilection system). groundwater, Could use
- existing or new wells.
' A . .-:“.: Sy
A5 h
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Table 3-1,
of Contaminated Soi)

Potential Viable Technologies for Remediation
(Page 2 of 2)

Retain for "

Remedial Process Further
Technology Description Comments Evaluation®
Enhanced Removal: Injection of chemicals into MNot applicable to large No
the aquifer to aid in volumes of soils with
contaminant removal from complex waste mixtures.
the aquifer, Increasing mobility of
contaminants could increase
migration.
C. TREATMENT
a. Mo Treatment Carbon Tetrachloride gases Feasible, dependent upon Yes
ol are vented directly to the regulatory requirements.
- air.
b. Biological Microorganisms metabolize Not feasible for the short flo
T Treatment: hazardous organic compounds timeframe of an IRA,
~{Including rendering them nonhazardous.
in sity treat-
Tment)
c.”"Physical Treatment -
F\tarbun Absorption: Organic compounds are Reliable and applicable for Yes
o absorbed and retained on carbon tetrachloride vapor.
the carbon media.
d. “Thermal Treatment: Heat is applied to thermally ﬁe]iab]e and applicable Yes

destroy hazardous organic

o~
compounds.

for carbon tetrachloride
vapor.

"Remedial technologies not retained willbe given further consideration during the IRA
engineering evaluation/cost assessment (see Chapter 5.0).

10
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4.0 PHASE I SITE EVALUATION

4.1 DATA COMPILATION AND REVIEW TASKS

The site evaluation is focused on determining vadose zone physical and «
chemical properties because the IRA will focus on remediation of the carbon
tetrachloride vapor in the vadose zane (Chapter 3.0). In addition, the
preliminary assessment of potential remediation technologies suggests a form
of soil vapor extraction will be used. Therefore, site avaluation is also
focused on providing design input for this process.

The principal purposes of site evaluation are to verify and refine the
conceptual model of contaminant identity and distribution and to investigate
and quantify the physical characteristics of the vadose zone. Site evaluatien
will be conducted in a phased approach and in paraliel with the preparation of
the engineering evaluation/cost assessment. Phase I of the site evaluation
will include compiling and reviewing existing data, sampling and analysis of
sail gas and groundwater, testing vacuum extraction equipment, and numerical
modeling. Initial data needs include:

e assaessment of the suitability of existing structures (i.e., wells,
vents, piping) for use in characterization and remediation

¢ lateral and vertical distribution of carbon tetrachloride in the
vadose zone

o lateral and vertical distributicn of carbon tetrachloride in the
+ groundwater

e large scale hydraulic properties of the unsaturated zone

e assessment of the efficiency of vacuum extraction equipment at the
principal carbon. tetrachloride disposal sites.

The emphasis of the Phase [ investigations is on cost efficiency,
timeliness, and safety. For example, the Phase I investigations will use only
existing structures (boreholes, piping, vents) to reduce costs, durations, and
safety hazards associated with drilling and sampling in the radioactive soils
beneath the three principal disposal sites. The analyses of soil gas and
groundwater will be performed at EPA analytical Level Il in the field using
portable equipment to reduce costs and turnaround times.

A Phase [I site evaluation will be conducted as required by the resﬁits
of the Phase ] site evaluation and remedial action. Additional tasks might
include drilling and sampling one or more new wells (outside the zone of

radicactively contaminated soils). The new wells would be placed to optimize
vapor extraction.

4.1.1 Task 1 - Saurce Data Compilation and Review Task

This task will consist of compiling and evaluating existing information
on carbon tetrachloride (and other) waste generation, storage, handling,.and,

1 . i
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disposal. Information sources would include topegraphic maps, aerial
photographs, engineering plans and drawings, Z Plant inventory and activily
records, effluent discharge reports, and environmental release reports. This
task will also include interviews with those having personal knowledge of past
activities at the 200 West Area. Data evaluation will focus on exact
locations and construction specifications of pertinent disposal facilities,
their periods of operation and functional uses, and types and quantities of
radielogical or hazardous materials generated, used, and/or discharged.

4.1.2 Task 2 - Geologic/Geochemical Data Compilation and Review

This task will consist of compiling and evaluating existing data on
regional (200 West Area) and site-specific geology and on soil contamination
in the vicinity of the principal carbon tetrachloride disposal sites. This
task will focus on collection of existing geologic literature, maps, borehole
geologic and geophysical logs, surface radiation survey results, and soil
contaminant distribution.

4,1.3 Task 3 - Hydrogeologic Data Compilation and Review

This task will consist of compiling and evaluating existing data on
regional (200 West Area) and site-specific hydrogeology and on groundwater
contamination. Information sources will inciude hydrogeologic and groundwater
monitoring reports, existing monitoring well construction records, and
groundwater quality data.

4.2 FIELD INVESTIGATION TASKS

4,2,1 Task 1 - Evaluation of Existing Welis

Task Objective: The purpose of this activity is to obtain information
on the integrity and accessibility of, and depth of groundwater existing in
boreholes located in the vicinity of the three carbon tetrachloride disposal
sites for use during characterization activities (i.e., soil gas and
groundwater sampling) and/or remedial actions (i.e., soil vacuum extraction).

Task Description: After the existing information on boreholes is
collected and analyzed {as part of Section 4.1.1), wells will be visuaily
inspected and sounded to determine the total depth and water level (if
groundwater present). A television camera will be run on wells specified by
the project scientist or project engineer.

Sampling Locations, Frequencies, and Analyses: Mo sampling is required
under this task. Wells within approximately 100 ft of each of the three waste

sites will be included in the evaluation. Other wells of interest will be
included at the discretion of the project scientist or project engineer. All
well locations not currently identified with Hanford Site coordinates and
elevations will be surveyed (Task 3).

iy
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4.2.2 Task 2 - YTopographic Mapping

Task Ohjective: The objective of this task is tv provide a base map
that will be used to locate activities for characterization tasks. This task
will be deleted at the discretion of the project scientist if sufficient
existing data are found during data compilation (Section 4.1.1).

Task Description: Topographic maps for the three disposal sites will be
mapped at a scale that will allow the precision needed to show elevation
contours at 0.5-m intervals. Site features such as fencelines, gates,
buildings, pipelines, and roads will be included. 'The site maps will extend
200 ft beyond the disposal sites.

Sampling locations, Frequencies, and Analyses: MNo sampling is required
under this task,

4.2.3 Task 3 - Locational Data Documentation

Task Objective: The objective of this activity is to document all
Phase I field sampling lecations.

Task Description: Locational data includes Hanford Site coordinates,
elevations in feet (ft) above mean sea level, and depths of borehales/probes
below the surface. Table 1 identifies the lacational data needed for specific
sampling methads.

Table 1. Llocational Data Types for Sampling Methods

Sampling Method Locational Data Type

Soil Gas Probes NS/EW Coordinates, Elevations, Depths
" Existing Wells NS/EW Coordinates, Elevations, Depths

Geophysical Transects NS/EW Coordinates

Sample Locations, Frequencies, and Analyses: #Ho sampling is required
under this task.

4.2.4 Task 4 - Geophysical Survey

Task Objective: The objective of this activity is to determine the
boundaries, depths of fill, and locations of buried objects at the three
disposal sites. This task will be deleted at the discretion of the project
scientist if sufficient existing data are found during data compilation
(Section 4.1.1}.

Task Description: The need for the implementation of this activity is
contingent on the results of the source data compilation described in
Section 4.1.1. [IF available information is insufficient, additional data will
be acquired using ground-penetrating radar and/or electromagnetic induction.




Sampling locations, Frequencies, and Analyses: At each disposal site, a
grid sampling pattern will be established at a scale that will allow

delineation of crib boundaries at the surface with a 3-Ft resolution; fill
depths and buried objects will be delineated within the upper 12 ft with a
resolution of 1 ft. Two orthogonal lines across each crib will be surveyed
for buried abjects before the surface soil gas surveys are conducted (Task 5)¢

4.2.5 Task 5 - Soil Gas Surveys
4.2.5.1 Task BA Surface Soil Gas Survey
Task Objective: The purpose of this activity is to map and verify the

contaminant distribution of carbon tetrachloride in the vicinity of the three
disposal sites.

Task Description: A soil gas survey will be conducted to determine the
lateral distribution of carbon tetrachloride vapor and/or other soil gases
beneath the three disposal sites.

Sample Locations, Frequencies, and Analyses: The surface soil gas
survey at.each of the three disposal sites will be conducted initially along
two orthogonal grid iines which extend 100 ft in each direction beyond the
crib boundaries. At each disposal site, approximately 30 to 50 soil gas
probes will be installed at 20-ft intervals, where feasible. The sample
spacing may be reduced by the field team leader or project scientist to define
any contaminant gradients. Additional soil gas sampling may be conducted at . .
the discretion of the project scientist. Soil gas concentrations will be o
analyzed using a portable gas chromatograph. Soil gas probe locations will be e
staked for surveying (see Task 3). Samples will be analyzed for volatile
hydrocarbons. If feasible, installation will be permanent to allow resampling
during later phases of the remediation.

4,2.5.2 Task 5B Soil Gas Surveys in Existing Wells

Task Objective: The purpose of this task initially is to determine if
carbon Letrachloride and/or other gases are present in existing wells or
structures (i.e., vents, crib piping) at the three disposal sites and then, if
feasible, to determine the vertical distribution of the carbon tetrachloride
and/or other gases. The data will also be used to estimate large scale
hydraulic properties required in the modeling effort.

Task Description: ODuring the first phase, samples of the undisturbed
gases will be collected from the bottom of boreholes near each disposal site.
This activity will be conducted in conjunction with Task 1. The samples-will
preferably be collected during falling (or rising) barometric pressure.
Samples will be collected using explosion-proof solenoid valve collection
devices and analyzed with a portable gas chromatograph.

The second phase of this task will consist of sampling an existing
well(s) {as chosen by the project scientist and project engineer) at one of
the three disposal sites using a vacuum pump. This test will be conducted in
conjunction with Task 7 when appropriate. Sampling will be conducted using
straddle packers to isolate screened sections of a well. Further testing may
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be conducted (at the direction of the project scientist or preject engineer)

by perforating the well casiny to expose additional intervals. Before
perforating Lhe casing in wells within or near the three disposal sites, a
spectral gamma logging tool will be run down the well to identify zones of
radicactively contaminated soiis. Casing in radivactively contaminated zones
will not be perforated, unless specified by the project scientist or project -~
engineer. [f feasible, instalTations will be permanent to allow observations
during nearby tests and resampliing during a later phase of the remediation.

. A pressure transducer will be placed in the borehole at the open
interval to record the downhole pressure at 10-s intervals. The flow meter on
the vacuum pump will alsa provide data at 10-s intervals. If feasible, data
will be collected at several different flow rates {Task 7). Pressure
transducers will be placed at several isolated intervals in a nearby
observation well(s); a barometric pressure recorder will be placed at or near
the surface of the observation well(s). This information will be used to
estimate the large scale hydraulic conductivities of the unsaturated sediments
for soil gas (Sisson and E11is 1990),

Samp]i ocations, Frequencies, and Analyses: During the first phase,
all wells which are to be evaluated during Task I will also be sampled unless
otherwise directed by project scientist or field team leader. Each well will
be samplied onca. Crib structures will be sampled at the discretion of the
project scientist or field team leader.

During the second phase of this task, the wells and/or structures to be
sampled will be chasen by the project scientist and project engineer based on
the results of the undisturbed sample results (first phase), the weil
evaluation study (Task 1), and the vacuum pump requirements (Task 7).
Multiple samples will be collected during the vacuum pump tast.

Soil gas will be analyzed for volatile aromatic and halogenated
hydrocarbons using a portable gas chromatograph.

4.2.6 Task 6§ - Groundwater Sampling

Task Objective: The purpose of this activity is to sample and analyze
existing monitoring wells in and around the three disposal sites and at other
locations pertinent to the IRA. Data will be used to assess the distribution
of the carbon tetrachioride in groundwater and to identify wells which can be
used to monitor the success of the IRA.

Task Description: Groundwater samples will be obtained from existing
wells. IFf necessary, sampling pumps will be installed. The data will be
integrated with results from the ongoing Hanford Site groundwater monitoring
programs.

Sample locations, Freguencies, and Analyses: Groundwater samples will
be collected from approximately 16 wells. The initial list (Table 2) was
chosen based on well location, well construction, screened intervals, and
carbon tetrachloride concentration history. Wells may be added or subtracted
from the initial sampling network at the discretion of the project sciéntist :
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or field team leader. Sampling during this phase will occur at least once.
The samples will be analyzed with portable field screening equipment (gas
chromatograph). Sampling and analysis of groundwater during and after
remediation will be conducted under the monitoring program set forth in the
Operations and Maintenance Plan (see Chapter 6.0).

Table 2 Groundwater Wells to be Sampled

Well Purpose/Location
299-W18-7* 216-Z-1A Tile Field
299-W18-9 216-2-18 Crib
299-W18-10 216-7Z-18 Crib
299-¥18-11 216-2-18 Crib
299-W18-12 216-2-18 Crib
299-W15-6 216-2-9 Trench
299-W15-8 216-2-9 Trench
299-W15-9 216-7-9 Trench
299-W15-16 Maximum observed concentrations
699-39-79 Increasing concentrations near maximum of plume
699-38-70 Eastern perimeter of plume
699-49-79 Northern perimeter of plume
699-43-88 Western perimeter of plume
299-¥18-20 Southern perimeter of plume
299-W18-17 Southern perimeter of plume
299-W18-18 ~ Southern perimeter of plume

*Note: Well 299-W18-6 at the 216-2:1A Tile Field is believed to be
collapsed and dry.

4.2.7 Task 7 - Yacuum Extraction Test

Task Objective: The purpose of this activity is to obtain information
on: (1) the volume and types of contaminants that can be extracted from
existing wells; (2) information on trends in concentration of contaminants
extracted over time; and (3) information on the zone of influence using the
existing wells for gas extraction. This activity will be conducted to provide
information that may be useful in design and evaluation of remedial
technologies.

Task Description: At one of the three principal carbon tetrachloride
disposal sites (to be determined by the project scientist and project
engineer}, one well will be used as a gas extraction well while another
well(s) will be used as an observation well{s}. The extraction well shall be
pumped for a period of approximately 1 wk (or Tonger at the discretion of the
project scientist or project engineer) to characterize the volume and nature
of contaminants that can be extracted.

Air pressure in the observation well shall be monitored during pumping
to determine whether it is within the zone of influence of the extraction
well. If the observation well is within the zone of influence, at the option
of the project scientist or project engineer, a tracer gas will be injegigd_} A e

PR v A

4o ':," noL \h!
MR R "J}I‘m
L
16

aldl

x-
ey
Y



7

3

6 1

2 7

™

cllo=sl sei-pg—oul REY U
' Page 46

into it to determine the travel time and source strength required to detect it
in the extraction well.

A calibrated flowmeter shall continuously monitor the volume of vapor
removed from the well and a vacuum gauge will monitor and control the vacuum
applied to the well to maintain it at a steady pressure. J

A test plan will be prepared prior to the conduct of this test.

Sampling _Locations, Frequencies. and Analyses: The identity of pumping

and monitoring well(s) will be determined after the well evaluation task (see
Task 1). During the first week of pumping, soil gas sampies shall be
coliected from the extraction air stream at the following frequencies:

¢ Hourly for the first 4 hr of pumping

o Every 4 hr for the next 20 hr of pumping
¢ Every 6 hr for the next 24 hr of pumping
e Every 12 hr for the next 5 d.

Sampling shall be conducted at the frequencies noted abave, unless
results of that sampling indicate modifications to the schedule are warranted.

Samples will be analyzed onsite for volatile aromatic and halogenated
hydrocarbons using a portable gas chromatograph equipped with an electron
capture detector and a photoionization detector. Further details will be
found in the test plan.

4.3 DATA EVALUATION

4.3.1 Task 1 - Data Integration

The results from the Phase | Site Evaluation will be compiled and
integrated with existing data (Section 4.1.1). Data and interpretations will
be displayed in cross sections and/or maps that illustrate contaminant
distribution, site physical characteristics, geology, and hydrogeology.

4.3.1 Task 2 - Modeling

Task Objective: A modeling process will be employed to provide
estimates of the extent of contamination and of concentration of carbon
tetrachloride vapors and to guide the remediation activities. The modeling
process includes the use of field sampling results.

Task Description: Information collected in Section 4.1, "Data
Compiiation and Review Tasks", Task 1, "Source Data Compilation and Review
Task" will form the basis of definition of the source term, which is basic to
the medeling process.
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The other fundamental aspect of the modeling process is the development
of a conceptual model of the subsurface environment, and this will be based on
Task 2, "Geologic/Geochemical Data Compilation and Review" of Section 4.1.

The ‘modeling process will be accomplished by dealing with the source
term in several steps to ascertain the importance of the several phases of tie
carbon tetrachloride and how each interacts with the subsurface environment.
Much of the modeling activity will be based on work performed at the [daho
National Engineering Laboratory by EG&G (Sisson and El1lis 1990).

The primary model for use in this project is PORFLO, which has been
applied on several Hanford Site projects. This code deals with two-
dimensional flow and transport (and has the option of three-dimensional flow
and transport, if necessary) in the vadose zone and groundwater., It also has
the capability of dealing with heat flow and, with some modification, two-
phase flow, if these conditions are appropriate and feasible in the limited
time available.

Nata collected under the field activities of Section 4.2 will be used to
assist in model calibration and refinement of the conceptual model.

Samplina lLocations, Frequencies, and Analyses: No sampling is required
under this task.

18
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5.0 [IRA PROPOSAL AND ACTION MENHORANDUM

The purpose of the IRA proposal is to provide the EPA, Ecology, and the
public with information that (1) defines the ouriygin, nature, and extent of
contamination at the site; (2) characterizes the hydrogeologic regime; ;
(3) assesses public health and environmental risk: (4) evaluates viable
remedial technologies; and (5) recommends remedial actiors. This report will
be completed following the completion of the site evaluation tasks {see
Chapter 4.0).

If an IRA is warranted, an evaluation of remedial technoliogies must be
conducted. This step involves a rapid, focused engineering evaluation/cost
assessment, using specific screening factors and selecticn criteria to assess
the feasibility, appropriateness, and costs of avaiiable technologies.

The [RA proposal, which contains the engineering evaluation/cust assessment,
will undergo a concurrent DOE, EPA, and Ecology review. In addition, the
public will have a 30-day period to comment on the document.

Upon reviewing the IRA proposal, the EPA will issue an IRA action
memorandum. The action memorandum serves as the primary decision document
substantiating the need for a removal response and documents EPA’s selection
of the remedial action.
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6.0 IRA DESIGN AND IMPLEMENTATION

Following the decision of the EPA to conduct a specific remedial action
at the carbon tetrachloride disposal sites through the action memorandum (see
Chapter 5.0), the remedial action will be designed and implemented. Details
of the design and implementation strategy will be documented in design plans
before the implementation of the remedial action. Many of the initial design
input parameters will be coilected during site evaluation {see Chapter 4.0).
In addition, an operation and maintenance plan will be prepared prior to
initiating the remedial action.

[f a sotl vapor extraction system is used in the remedial action, as
suggested by EPA and Ecology guidance (see Exhibit 1), a phased strategy of
implementation will be used:

o Phase I - Initiate organic vapor extraction (and treatment) using
existing wells as air injection and/or vapor withdrawal wells at
one or two of the principal carbon tetrachloride disposal sites.
Certain wells may require structural modification.

¢ Phase [l - Deepen wells and/or install new wells to increase the
organic removal efficiency of the vapor extraction system. Expand
the remedial action to include the remaining principal carbon
tetrachloride disposal site(s} or other candidate sites identified
during site evaluation,.

A Phase !l implementation, under this scenario, would not be initiated
without concurrence by the EPA and Ecology. Results from a Phase 1 remedial
action (i.e., recovery efficiency and other process design data) will be used
as design input in subsequent design processes for Phase Il remedial action.

20
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7.0 PRUJECT SCHFOULE

The anticipated schedule for c¢ompleting the 200 West Area Carbon
Telrachloride IRA is5 presented in Figure 7-1. The fullowing key assumptions

were used in the development o7 Lhis schedule:

-y,

The schedule is for Lhe Phase [ site evaluation and remediation.

Site evaluation tasks will primarily consist of nonintrusive
investigative activities (no driliing).

Existing well conditions will not prohibil use of certain wells
(or a sufficient number thereof) in the remedial action,

The schedule will not Le impacted by Lhé conduct of a safety
analysis {DOE Order 5481.18)

The IRA Proposal is concurrently reviewed by DOE, EPA, and
Ecoloqgy; the public will have a 30-day period to comment on the
IRA proposal.

A form of soil vapor exiraction with some form of aboveground
treatment will be used for tie remedial action.

The remediation facilities can be constructed and brought on-line
from "off-the-shelf" components.

Facilities will not be subject to NQA-1 nuciear design
requirements,

1
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Figure 7-1. Phase I 200 West Area Carbon Tetrachloride IRA.
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ATTACHMENT 1

SAMPLING AND ANALYSIS PLAH

PART 1 - FIELD SAMPLING PLAN (see Chapter 4.0)
PART 2 - QUALITY ASSURANCE PROJECT PLAN (Phase I Site Evaluation}
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QUALITY ASSURANCE PROJECT PLAN
Phase I Site Evaluation

PROJECT DESCRIPTION

The primary objective of the 200 West Area Carbaon Tetrachioride Interim
Response Action (IRA) is to remediate carben tetrachloride vapors in the
unsaturated sediments in the 200 West Area. The focus of the Phase [ Site
Evaluation effort will be on the three liquid waste disposal sites associated
with Z Plant which received the bulk of the carban tetrachloride in the
200 West Area: (1) the 216-Z-1A Tile Fieid, (2) the 216-Z-9 Trench, and
(3) the 216-Z-18 Crib. The descriptions of the physical characleristics of
the IRA site, nature, and extent of contamination are included in
Section 2.0, Site Characteristics. Specific project objectives for the field
investigation tasks of the Phase I Site Evaluation are outlined in
Section 4.2.1.

PROJECT ORGANIZATION AND RESPONSIBILITIES

Key personnel and organizations necessary for [RA activities are outlined
in the Attachment 3, Project Management Plan (PMP). The PMP includes a chart
indicating organization and line of authority.

QUALITY ASSURANCE (QA) OBJECTIVES FOR MEASUREMENT

Samples will be analyzed at Environmental Protection Agency Level II with
a portable gas chromatograph. Field screening with a calibrated instrument is
adequate for determining concentrations, and the results are required in real-
time. Accuracy, precision, and detection limits of the instrument will be
detarmined during field calibration.

PROCEDURES

The Westinghouse Hanford Company (Westinghouse Hanford) procedures that
will be used to support the sampling plan have been selected from the
Environmental Engineering, Technology and Permitting function’s Quality
Assurance Program Plan (WHC 1990), which will be included in the Westinghouse
Hanford QA program plan for Comprehensive Environmental Response,
Compensation, and Liability Act Remedial Investigation/Feasibility Study
activities. Selected procedures include Environmental Investigations
Instructions (Ells) from the Environmental Investigations and Site
Characterization Hanual (WHC 1989b), and Quality Requirements and Quality
Instructions, from the Westinghouse Hanford Quality Assurance Manual
(WHC 1988a)

The tasks of the Phase I Site Evaluation are discussed in Section 4.2,
Field Investigation Tasks, and are listed in Table 1 for easy reference. The
EIl Environmental Investigations and Site Characterization Manual (WHC 1989)
which govern these tasks are listed in Table 2. Details on the surveying

SAP/QAPP- 1 T
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equipment and procedures (Tasks 2 and 3) will be specified in approved
participant contractor procedures; EII 12.1, Surveying. Procedures for Soi]
Gas Analysis (Task 5} and Groundwater Analysis (Task 6) using a portable GC
are in preparation. Procedures governing the Vacuum Extraction Test (Task 7)
are in preparation.

Table 1, Field Investigation Tasks.

Number Title

Task 1 Evaluation of Existing Wells
Task 2 Topographic Mapping

Task 3 Locational Data Documentation
Task 4 Geophysical Survey

Task 5 Sail Gas Surveys

Task 6 Groundwater Sampling

Task 7 Vacuum Extraction Test

Table 2. Procedures for Field Investigation Tasks,

Task
Procedure 1 2 3 4 5 6 7
EIT 1.5 Field Logbooks X X X X X X X
EIl 5.8 Groundwater Sampling X
EIl 5.9 Soil-Gas Sampling X X
EII 6.6 Well Characterization X X
EIl 11.2 Geophysical Survey Xork X X

Procedural approval, revision, and distribution control requirements
applicable to EIls are addressed in EII 1.2, Preparation and Revision of
Environmental Investigations Instructions., Deviations from established Ells
that may be required in response to unforseen field situations may be
authorized in compliance with EII 1.4, Deviation from Environmental
Investigations Instructions.

Sampling Tocations, frequencies, and analyses are described in
Section 4.2,
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SAMPLE CUSTODY

Sample custody will be maintained as apprupriate if sample analysis does
not immediately follow sample collection. Resuits of analyses shall be
traceable to original samples through the unique code or identifier assigned
to the sampie in the field. Results of field investigations will be
controlied according to Attachment 4, Data Management Plan.

CALIBRATION PROCEDURES

Calibration of measuring equipment will be done according to procedures
governing its use. Cailibration of Westinghouse Hanford, participant
contractor, or subcontractor analytical equipment shall be as defined by
applicable standard analytical methods, subject to Westinghouse Hanford review
and approval,

ANALYTICAL PROCEDURES

Analytical methods are identified in Section 4.2, Field Investigation
Tasks. Procedures based on these methods will be selected or developed and
approved prior to use in compliance with appropriate Westinghouse Hanford
procedure and/or procurement control requirements.

DATA REDUCTION, VALIDATION, AND REPORTING

The Field Team Leader for each task will be responsible for preparing a
report summarizing the results of analysis and for preparing a detailed data
package that includes all information necessary to perform data validation as
required. As a minimum, data packages will include:

- Sample documentation, including identification of the organizations
and individuals performing the extraction and analysis; the
signatures of the responsible extractor and analyst; documentation
of ?ny sample custody; and the dates of sample extraction and
analysis.

« Instrument calibration documentation, including equipment type and
model, for the time period in which the sample analysis was
performed.

« Quality control data, as appropriate for the methods used.

« Anaiytical results or data deliverables, including reduced data,
reduction formulae or algorithms, and identification of data
outliers ar deficiencies.

INTERNAL QUALITY CONTROL

Internal quality control methods, such as the use of field dup]icéf?;mg
samples and field blanks, will be used as appropriate, 53y 3
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PERFORHMANCE AND SYSTENS AUDITS

Audits in environmental investigations are considered to be systematic
checks that verify the quality of operation of one or more elements of the
total measurement system. Performance audit requirements will be met by the
use of interpal quality control methods, as appropriate. Systems audits will
be scheduled if so requested by the project lead, project scientist, or
U.S. Department of Energy-Richland Operations Office (DOE-RL).

PREVENTIVE MAINTENANCE

All measurement and testing equipment used in the field that directly
affects the quality of the analytical data shall be subject to preventive
maintenance measurements that ensure minimization of measurement system
downtime. Field equipment maintenance instructions shall be as defined by the
approved procedures governing their use.

DATA ASSESSMENT PROCEDURES

Measurement data will be assessed for qualities such as precision and
accuracy by the Field Team Leader responsible for that measurement.

CORRECTIVE ACTICHS

In the context of quaiity assurance (QA), corrective actions are
procedures that might be implemented on samples that do not meet QA
specifications. A corrective action request might be generated, for example,
by an audit, Corrective actions may include resampling or reanalyzing
samplies, if teasjble. The primary responsibility for corrective action
resolution is assigned to the project scientist and project lead.

QUALITY ASSURANCE REPORT
Copies of all QA documentation, such as audits and corrective action
resolutions, «will he routed to the project QA records upon completion of the

sampling and analysis activities. The final project report will summarize the
data quality informaticn related to the field investigation activities.
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ATTACHMENT 2
HEALTH AND SAFETY PLAM

The work plan level Health and Safety Plan {HSP) addresses potential
health and safety issues associated with characterization and remediaticn
during the 200 West Area Carbon Tetrachloride Interim Remedial Action (IRA)
project. The HSP consists of the site description and discussion of the
types/sources of contamination based on all available information. Site/task-
specific hazards, per 29 CFR 1910.120 and environmental investigation
instructions (EI[) 2.1 (WHC 1988), will be detailed in site/task-specific
Preparation of Hazardous Waste Operations Permits. -

SITE DESCRIPTION

The 200 West Area IRA focuses on three retired liquid waste disposal
facilities associated with Z Plant plutonium recovery processes: (1) the
216-Z-1A Tile Field, (2) the 216-Z-% Trench, and (3) the 216-Z-18 Crib. The
IRA activities inciude use of existing structures (e.g., boreholes, vents, and
piping) located within these facilities. These three cribs received the bulk
of the carbon tetrachloride disposed to the ground between 1955 and 1973, when
soil column disposal of carbon tetrachloride associated with Z Plant processes
ceased. Locations and descriptions of the cribs are inciuded in Section
2.1.1, Liquid Waste Disposal Facilities.

TYPES/SOURCES OF CONTAMINATION

The three principal carbon tetrachloride disposal sites received acidic
and organic, actinide-bearing liquid wastes (Section 2.2.1). Based on
existing information, the contaminants discharged to the cribs are both
chemical and radiological.

Aqueous solutions discharged to the three principal carbon tetrachloride
cribs were concentrated, acidic, metal nitrate salt wastes (Section 2.2.1).
Organic material, including carbon tetrachloride, tributyl phosphate, and
dibutylbutylphosphonate, and fabrication oil, were disposed in saturation
amounts in the aqueous solution and also separately in batches. Carbon
tetrachloride degradation products such as chloroform and methylene chloride
are also likely. An 06.07 M solution of cadmium nitrate (a total of 11 kg of
cadmium) was later sprayed on the soil at 216-Z-9 Trench.

The principal radiological contaminants in the vadose zone underlying
the three cribs are plutonium-239/240 and americium-240. Minor amounts of
cesium-137 and strontium-90 are alsc indicated in the Waste Information Data
System database for the 216-Z-9 Trench and 216-Z-1A Tile Field. Routine
surface radiation surveiliances are conducted at these cribs, and no problems
have been identified. The radiological hazards associated with [RA activities
will be controlied by radiation work permits,

HSpP-1
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Groundwater contaminants identified in the 200 West Area include carbon
tetrachioride, chloroform, cyanide, fluoride, hexavalent chromium,
trichloroethylene, nitrate, strontium-90, tritium, technetium-99, jodine-129,
and uranium (Section 2.2.2).

HSP-2
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ATTACHHENT 3
PROJECT MANAGEMENT PLAM

The purpose of the project management plan (PMP) is to define the
administrative and institutional tasks necessary to support the 200 West Area
Carbon Tetrachloride Interim Response Action (IRA) within the 200-7P-1 and
200-7IP-2 operable units. The PMP defines the responsibilities of the various
participants, organizational structure, project tracking, and reporting.

PROJECT ORGANIZATION AND RESPONSIBILITIES

INTERFACES

Figure 1 shows the U.S. Environmental Protection Agency (EPA),
Washington Department of Ecology (Ecology), U.S. Department of Energy (DOE),
and Westinghouse Hanford Company (Westinghouse Hanford) organizational i
interfaces for the IRA. The IRA is conducted under the lead of the EPA per
the Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement)
{Ecology et al. 1989). The specific responsibilities of EPA, Ecology, and the
DOE are detailed in the Action Plan (Attachment 2 of the Tri-Party Agreement).
Westinghouse Hanford Environmental Engineering is the technical lead for the
200 Area operable units and any remedial actions. The IRA is to be conducted
on inactive disposal sites located within the 200-ZP-1 and 200-ZP-2 operable
units. Remedial investigatiaons have not yet been initiated within these
operable units; however, an aggregate study of the 200 West Area has been
proposed to be conducted concurrently with the [RA. A Hestinghouse Hanford
technical coordinator has been assigned to this project and will interface
with the IRA technical lead.

PRINCIPAL ORGANIZATIONS

The IRA will be conducted under the Tead of the Westinghouse Hanford
tnvironmental Division. Three groups within the Environmental Division will
provide project management to accomplish the major elements of the IRA
(Figure 2), they are as follows:

Environmental Engineering Group (EEG)--The EEG provides a project
management lead and coordinates technical resources for the IRA. The EEG also
provides a project engineering lead to conduct the IRA design. 1In addition,
the EEG supports the IRA site evajuation activities by conducting certain
field and data evaluation tasks (i.e., soil gas surveys).

Geosciences Group (GG)--The GG provides a project scientist to conduct
the IRA site evaluation tasks. The project scientist also provides support to

"the project lead, project engineer, and operations manager during the IRA

design and implementation. SR
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Project Management
(Environmental Engineering)

M.C. Hagood
(Project Lead)
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(Project Engineer)
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Environmental Finld Services (EFS)--The EFS provides a field operations
manager to implement the IRA. The EFS also provides field support and
technical review support to conduct [RA site characterization and design
tasks. In addition, EFS prepares and provides approved industrial health and
safety documents and a site safety officer to oversee health monitoring
activities.

OTHER SUPPORT ORGANIZATIONS

Other organizations within and outside the Environmental Bivision
provide support to the IRA project. The organizations and services are
described below.

+ Hational Environmental Policy Act (NEPA) Documentation--Ensures
the necessary documentation for NEPA and State Environmental
Policy Act for the IRA are approved and in place.

« Regulatory Analysis--Provides information and regulatory guidance
on environmental regulations (i.e., air permitting).

. Industitial Safety and Fire Protection (IS&FP)}--Ensures applicable
health and safety requirements are appropriately addressed and
provides a letter report summarizing IS&FP activities during IRA
activities.

. Quality Assurance--Ensures appropriate quality assurance
requirements are addressed and conducts surveillance of the IRA as

necessary.

. Environmental Protection--Ensures cempliance with environmental
regulations and Hanford Site requirements.

. Health Physics--Prepares and issues the necessary Radiation Work
Permit and provides necessary Health Physics technician support
during removal and related activities.

«  Cultural Resources {Pacific Northwest Laboratory}--Provides
archaeological documentation and support as necessary.

- Facility-Safety--Prepares and issues required facjlity safety
documents(s).

« Inactive Facilities Surveillance and Maintenance--Provides nuclear
process operators and decontamination and decommissioning workers
as needed to support IRA activities.

PMP-4
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DOCUMENTATION AMD RECORDS

An IRA proposal will be prepared by Westinghouse Hanford as a primary
document and reviewed by the U.S. Department of Energy-Richland Operations
Office (DOE-RL), EPA, Ecology, and the public. The comments received will be ¥
resolved prior to the LPA issuing an action memorandum which officiaily
documents their approval of the proposed activities.

Al7l other records and reports related to the IRA will be considered
secondary documents and will be included in the project records to be
maintained by the project lead in accordance with environmental investigations
instruction (EII)} 1.6, Records Management (WHC 1988). Appropriate records
will also be incorporated into an official administrative record file, which
will be made available Ffor public review.

FINANCIAL AND PROJECT TRACKING REQUIREHENMTS

The Westinghouse Hanford EEG will have averall responsibility for
planning and controlling the IRA activities, providing effective technical,
cost, and schedule baseline management. The management control system used
for this project must meet the requirements of DOE Order 4700.1, Project
Management System (ODOE 1987), DOE Order 225G.1B, Cost and Schedule Control,
and Systems Criteria for Contract Performance Measurement (DOE 1985). The
Westinghouse Hanford Management Control System (MCS) meets these requirements.
The primary goals of the Westinghouse Hanford MCS are to provide methods for
planning, authorizing, and controlling work so that it can be completed on
schedule and within budget, and to ensure that all planning and work
performance activities are technically sound and in conformance with
management and quality requirements.

The IRA schedule and major milestones are presented in Section 7.0. The
schedule will be the primary guidance for the requlators, DOE, and the
technical Tead to track the progress of the IRA,

MEETINGS AND PROGRESS REPORTS

The regulators, DOL, and Westinghouse Hanford participate in cpen
discussions during weekly meetings to resolve issues related to the status of
the IRA. These meetings provide a continuing dialogue with the regulators,
The status of the IRA will be presented at ongoing unit managers meetings
concerning the IRA. In Addition, a progress report will be prepared and
submitted to the EPA, DOE-RL, and DOE at the end of each fiscal year.

PMP-5
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ATTACHHENT ¢

DATA MANAGEMENT PLANH

INTRODUCTION

This data management plan (DMP) addresses management nf data generated
from the 200 West Area Carbon [letrachloride Interim Response Action (IRA)
project activities.

A considerable amount of data will be generated through the
implementation of the [RA project plan and attachments. The quality assurance
project plan (QAPP) provides the specific procedural direction and control for
obtaining and analyzing samples in conformance with requirements to ensure
quality data results. Chapter 4.0 provides the detailed logistical methods to
be employed in selecting the location, depth, frequency of collection, etc.,
of media to be sampled and the methods to be emplioyed to obtain samples of the
selected media for c¢ataloging and analysis.

Development of a comprehensive plan for the management of all
environmental data generated at the Hanford Site is under way. The
Environmental Information Management Plan (EIMP) (Steward 1989), released in
March 1989, describes activities in the Environmental Dala Management Center
(EDMC) and provides a description of the long-range goals for management of
scientific and technical data.

The Project Lead is responsibie for maintaining and transmitting data to
the designated storage facility.

TYPES OF DATA

SITE EVALUATION DATA

General data types generated by Phase [ site evaluation tasks {Chapter
4.0) include field logbooks, screening data, verified sample analyses,
historic data, quality assurance/quality control data, reports,
memoranda/meeting minutes, telephone conversations, raw sample data,
videotapes, magnetic media and supporting documentation, and chart recordings.
Callection and handling of these data are governed by environmental
investigations instruction (EII) 1.6, Records Management (WHC 1988), and those
task-related procedures listed in the QAPP. The data will be stored in
project files or in the EDMC, as appropriate.

The EDMC is the Westinghouse Hanford Environmental Division’s central .
facility that provides a- file management system for processing environmental
information. All data entering the EDMC is indexed, recorded, and placed into
safe and secure storage. The EDMC manages and controls the administrative
record and the Administrative Record Public Access Room. The administrative
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record provides an index and key information on all data transmitted to the
EDMC. Data designated for placement into the administrative record will be
copied, placed into the Hanford Site Administrative Record File, and
distributed by the EDMC to the user community.

Data transmittal to the EDMC is governed by the following procedures:
. EIt 1.6, Records Management (WHC 1988)

. TPA-AP-06-R0O, Predecisional Draft, "Clearance and Release of
Administrative Record Documentation™ (DOE-RL et al. 1990a}

. TPA-AP-07-R0O, Predecisional Draft, "Information Transmittals and
Receipt Control™ (DOE-RL et al. 189Qb)

. TPA-AP-10-R0, "Administrative Record Management" (DOE-RL et al.
1990c)

. WHC-EP-0219, Environmental Information Management Plan
(Steward 1989).

Information Resource Management is the designated records custedian
{permanent storage) for Westinghouse Hanford.

The Pacific Northwest Laboratory (PHL) operates the Hanford
Meteorological Statijon that collects and maintains meteorological data. This
database contains meteorological data dating from 1943 to present. Data
management is discussed in the Hanford Meteorological Data Collection System
and Data Base {Andrews 1988).

e

ADMINISTRATIVE DATA

Related administrative data include persomnel training records,
exposure records, respiratory protection fitting records, personnel health and
safety records, and compliance and regulatory data.

The Hanford Environmental Health Foundation (HEHF) performs the
analyses on the nonradiological health and exposure data and forwards summary
reports to the Fire and Protection Group and the Environmental Health and
Pesticide Services Section within the Westinghouse Hanford Environmental

" Division. Nonradiological and health exposure data are maintained also for

other site contractors who may be involved in IRA activities. The HEHF
provides summary data to the appropriate site contractor. HEHF also maintains
personal health and safety records. The preparation of health and safety
plans and the resulting data records are addressed in EII 2.1, Preparation of
Hazardous Waste Operations Permits (WHC 1988) and occupational health
monitoring is covered in EII 2.2, Occupational Health Monitoring (WHC 1988).

The Westinghouse Hanford EHPSS maintains personal protection equipment
fitting records and maintains nonradiological health field exposure and
exposure summary reports provided by HEHF for Westinghouse Hanford .;
Environmental Division and subcontractor personnel. P A
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Training records for Westinghouse HanFord and subcontractor personnel
are managed by the Westinghouse Hanford Technical Training Support Section.
Other Hanford Site contractors (PHL and KCH) maintain their own personnal
training records.

The PNL collects and maintains data on occupational radiation expesure.
This database contains respiratory personnel protection equipment fitlting
records, work restrictions, and radiation exposure informalion., Data
management is discussed in the Hanford Meteorolegical Data Collection System
and Data Base (Andrews 1988).

Compliance and regulatory data is maintained by the EMDC. Procedures
gaverning data transmittal are listed in DMP Section 2.1

DATA QUANTITY

Data quantities are described in the project plan and the FSP.

ENVIRONMENTAL INFORMATION MANAGEMENT PLAN

The EIMP (Steward 1989) was issued is March 1989 and is currently
under review. The first part of the EIMP provides an overview of Lhe
Westinghouse Hanford Environmental Division’s working files management system
and addressaes the management of information transmitted to the EDMC, the
Environmental Oivision’s designated file manager, in support of E£nvironmental
Restoration Program activities. An overview is presented of the EDMC's
1ocat10n, operating mechanics, field file support services, automated support
services, and the composition and compilation of an agency-required
Administrative Record.

The second part of the EIMP addresses future plans for management of
scientific and technical data. The planning and control activities affecting
data are discussed. These activities include data collection, analysis,
intagration, transfer, storage, retrieval, and presentation.
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ATTACHHMENT 5
COMMUNITY RELATIONS PLAN

A Community Relations Plan (CRP) has been developed for the Hanford Site
Environmental Restoration Program and is applicable to the 200 West Area
Carbon Tetrachloride Interim Response Action (IRA). The CRP provides
continuity and general coordination of all the Environmental Restoration
Program activities with regard to community involvement. The site-wide CRP
discusses Hanford Site background information, history of community
involvement at the Hanford Site, and community concerns regarding the Hanford
Site. It also delineates the community relations program that the
U.S. Department of Energy-Richland Operations Office, the U.S. Environmental
Protection Agency-Region 10 Office, and the Washington Department of Ecology
will cooperatively implement throughout the cleanup of all the operable units
at the Hanford Site. Al17l community relations aclivities associated with the
200 West Area Carbon Tetrachloride IRA will be conducted under this overail

Hanford Site CRP.

The public will have a 30-day peried to review and comment on the formal
IRA Proposal for the 200 West Area Carbon Tetrachloride IRA. In addition, the
public will be informed on the progress of the [RA through quarterly public
meetings, a project fact sheet, and will also have access to the official
administrative record file for the IRA project.

fRP-1
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AGREEHEHT TH PRINCIPLE
Qutween the United States Oepartment of Cnergy,
the United States Environmental Protection Aguncy,
and the State of Washinguon

THES AGREEMENT i: entersd into betwean the United States Qepariment of
Enerqgy (0O0E), the Untted States Environmental Protection Agency EPA), and the
State or Washington,

WHEREAS, the parties to this AGREEMEHT have previously entured intu the
Hanford Federal Facillty Ayreemenl and Consent Ovder on May 1%, 1989, (Tri-
Party Agreement) to provide for the coordinated efforts of all parties to
assure complisnce of UOE Hanfurd Site activities with requirements of the
Resource Consegvation and Recovery Ack (RCRA) and the Comprenensive
Environmental Response, Compensation and Liability Act (CERCLA), 'including |
correclive aclions and remedial actions vequired by those Acts, and appliceble
state law: and

WHEREAS, the parties have pursvant to RCRA, CERCLA and the Tri-itarty
Agreemant instituted the process of conducting CERCLA remedial invastigations
and feastbtiity studies {RI/FS) and RCRA Facility assescments and corrective
measures studies (RCI/CHS) of operable units on the Manford Site; and

WICRCAS, Lhe parties are desirous of taking immadiate steps to
gccelerate the physical restoration of the Hanford Site prior to complotion of
RI/FS and RFL activities through performance aof expeditud response acrions:

HOW, THEREFQRE, DOE, EPA, and the Stace of Washington agree 2s tollows:

L. That each party reaffirms its commitment to the Tri-Party RS
Agredment.,

(o]

That US0OC reaffirms {ts obligations and commitment to scok
suffleienl Funding from Cangress to meet al) existing milecstones
in the Tri-Party Agreement and future ncw milestones or revised
milestunes established by agreemenl uf Lhe parties 1n accordance
with Article XL of the Tri-Party Agreement.

3. DOE has identified a 1ist of potential Hanford Site projects which
may be considered for edpedited responsc actfons. Candidate
projects under consideration for expedited response actions,
include, but are not limited to;

a. 618+9 Qurial Ground famcdiatian
L. 3OO Area Process Trenches Sediment Removal
"C. 200 West Arca Carbon Tetrachloeride Treatment.

4, DOE will propose the selected projects to Ecolagy and EPA For
their review aof tha technical basis, cousts and feasibility for
these projects. The Lhree parties will jointly propose to the
public those projects if they meet regulatory approval. The three
partfes will lollaw the public iavolvement procedurss of the

Tri-Party Agreement and the CERCLA Hatiunal Contingzncy P\:”y“ .
' iJ.J .-,-: ‘ . ‘:
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Department of Energy

Richland Qperations Office
P.O. Box 550
Richland, Washington 99352

90-ERB-194 December 6, 1990

Mr. Paul T. Day

Hanford Project Manager

U. S. Environmental Protection Agency
712 Swift Boulevard, Suite 5
Richland, Washington 99352

Mr. Timothy L. Nord

Hanford Project Manager

State of Washington

Department of Ecology

Mail Stop PV-11

Olympia, Washington 98504-871]

Dear Messrs. Day and MNord:
INTERIM RESPONSE ACTIONS

Enclosed are the proposed interim response action (IRA) summary packages which
were presented and discussed in the Hovember 26, 1990, meeting on Lhis
subject. Based on the discussions in the meeting, the schedules have been
reviewed and the following modifications made:

" The analyses for site evaluation are assumed to be Contract Laboratory
Program (CLP) Level II, field screening. This assumption reduces the
critical path by four weeks for two of the [RAs.

n The overall durations for preparation and approval of IRA proposals have
been reduced by four to five weeks of review time and two weeks of
revision time. This schedule reduction requires that Westinghouse
Hanford Company, U. S. Department of Energy, Richland QOperations Office,
‘U. S. Environmental Protection Agency (EPA), Washington State
Department of Ecology (Ecology), and the public all review the document
in parallel.

At the Hovember 26th meeting, EPA requested that an additional cost and
schedule estimate be prepared for excavating the 300 Area Process Trenches and
placing the soil in the North Pond as an altérnative to the proposal in the
summary package of treating the contaminated soil. It is estimated that this
removal and storage action could be accomplished within one year of approval
to proceed, and would cost approximately $2 million. The main assumption for
this alternative is that the lead regulatory agency (EPA) would provide the
necessary waivers and/or variances required to place the materials in the
North Pond. An additional dssumption is that there would be no- undue delay in
obtaining any required permits to conduct the removal activities, Tﬁg
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Messrs, Day and Nord R DEC Q6 1990

material would be excavated while the trenches arz2 still in operation. This
could require temporary restrictions in the amount of erfluent discharged to

the trenches for a limited time. ;

Since the MNovember 26th meeting, a number of discussions have taken place with
EPA regarding additional acceleration of schedules, including the need to
"take time critical actions." We would appreciate receiving specific, formal
direction regarding schedules and actions not included in the enclosed summary
packages, e.g. conduct of the "removal/storage action for the 300 Area Process

Trenches.”

The funding required in Fiscal Year 1991 to imitiate the four [RAs as proposed
in the summary packages ic as follows:

i. 618-9 Burial Ground 5.0 H
2. 200-4 Area Carbon Tetrachloride 3.7 4
3. 300 Area Process Trenches S1.0H
q. H-Springs Groundwater Caontamination 9.0 M

Rough Order-of-magnitude cost estimates are included in each of the [RA
summary packages.

To maintain the schedules in the enclosures, approval by EPA and Ecology on
the selection of [RAs on which to proceed is required by December 7, 1990.
Additionally, as noted above, specific direction is requested regarding
further acceleration and/or substantive change in scope.

If you have any questions, please call Ms. Julic Erickson at (509) 376-3603,
or Mr. R. K. Stewart at (509) 376-6192.

Sinceraly,

A

s r
/

// /

, / .
e

teven H. Wisness
ERD:RKS lanford Project Manager

Enclosures: As stated.

cc w/encl:

J. V. Antizzo, £H-232 -
J. C. Lehr, EM-442

Administrative Record

Public Repositories (encl. by WHC)

cc w/o encl:

W. L. Johnson, WHC ,

R. E. Lerch, WHC 7 e
T. M. Wintczak, WHC ;

T. 8. Veneziano, WHC [ AR S
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December 12, 1290

Mr., Steve Wisness

Hanford Froject Manager
U.5. Deparcment of Energy
P.0. Box 550

Richland, Washington 29352

Pe: lanford Interim Response Action Preliminary Proposals

Dear Mr. Wisress:

The following comments address the Hanford Interim Response Action

Preliminary Proposals dated Hovember 25, 1990, the DSI enticled

"Expediced Response Action (ERA) Summary Packages" dated Hovember 30, 1990,
and the December 6, 1990 letter to Ecology and EPA referencing
*Interim Response Actions”.

As you know, Ecology has advocated and continues to support the geoal of
identifying candidate sites at Hanford for interim remedial actions. It was
encouraging to learn that USDOE and EPA met in late September and earlw
October cto discuss this issue. Ic appears these meetings wera productive,
and have lead toward progress being made,

The parties to the Hanferd Federa cilitwy eement and Consent Ordexr are
now at an important juncture in setting precedent for remedial activities ac
Hanford. We believe ic is critical these activities are: 1) envirommancally
juscifiad; 2) protective of human health; 2} technically corract; snd

4) consiscent wich federal and scate regulacions; and the Agreement. The
remainder of this lectter documents general and specific concerns we have
with the proposals that should be addressed prior to submicecal of che formal

proposals.

General Comments

0 The IRA selesction process is subjective.  The parties should agree
upon a decision-making process that is consistent with the Agreemenc
and the Hanford Past Practice Strategy. This process must include a
methodology, criteria, quancification of the criveria and final
evaluacion.

N AN A
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Uisness, 5.

The annotated oucline in the proposal packags notes in Section 4.0
that “che types of evaluation criceria uctilized will be bLaserd on the
EPA's 'Hine criceria for evaluacion as lisved in 40 CFR Pare
300.430'." The criteria are presanced, buc che encire texc is vague.
How will these criteria be evaluaced, applied and gquuncified?

We recommend using CERCLA and RCRA guldance and criteria to develop a
singlu process fLor Hanford pasc practice sites. Host important, rhe
agencies musC agree what criteria will be used, and how those ericeria
will be quanctiflied in order to provide a2 consiscenc, technically
defensible process for dafining potencial areas needing Incerim action
at Hanford.

The increoductioen references seven sites originally considered in zha
selection process. There is no mention for the record now or in cha
fugura, of how the three (four?) proposad projeces were glven a hipgher
pricricy, and what sites are being deferved Ior further consideration,
The original cptions need to be addressed, In addizion to those sices
deferted, Ecolugy believes additiomal sites to be reviewed in the near
furure should include, for example, the "pluco” cribs in the 100-HR-3
Operable Unit e.g., 116-D-2, and the cyanide pluwne associated wich the

200-EP-1 Operable Unicg,

The proposals should address how schedules/milestones will potencially
be affected. The fact that concurrence of all project managers would
be required in sccordance wich Seccion 7.2.4, of che Agreement should
be presented. For example, removal acrcion in the 300 Area trenches
must be discussed in terms of meecing existing milestones. The
proposal for pump and treatment of ground water in the 10Q0-N Araa
should reference pocential impacts on planned geohydrological scudies.

Tha November 30 and December 6 cover lecters propose a 30-day pavallel
review period, WUe do not see the advantages in proposing rewedial
accivicies to the public prior to the agencies agreeing on prioricies,
and the best course(s) of action. This process could raise
subscancial quescions by the public that the agencies could have
difficulty in providing clear answers. At this cime, Ecology will not
review and approve an IRA proposal thac has not had prior approval by
USDOE, Ecology recommends adherence to requiremencs set forth in the
NCP and che Agreement.

The review periods for the public musc be consistent among all
proposals,
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Wisness, 5.
Page 3
Specific Comments

These comments are not intended to be inclusive of all concerns, but serve
as examples of issues that should be addressed in the final ILPA proposals.

613-9 BURIAL GROUHND

0 There is no evidence of leakage, and the drums may be struccurally
sound as to preclude the need for immediace pumping. However, pumping
appears to have been determined necessary before adequate sice
characterization has occurred. The text should be modified.

0 The site evaluation includes exposing and pumping out the drums,
although the sice evaluation would be completed prior co regulacery
approval (Sectlon 4.5)., However, Section 4.1.4 states that removing
liguids from the drums would be part of implemencation of the IRA,
which would require regulatory approval. The latter is correct, and
the former Ls not, i.e., pumping the drums prior to regulatory
approval is contrary te the Agreement and CERCLA.

H-SPRINGS GROUNDWATER

o We concur the MN-Springs discharge represents one of the most serious
envirommental threats emanating from the Hanford Site,  and support
interim remedial action at this sice. However, the measure of
remedial success needed, and the ability to meec those objectives
using pump and treat technology musc be assessed, Contaminants ocher
than Stroncium-90 that can be removed using an ion exchange column

should be addressed,

300 AREA PROCESS TREHCH

o Continued discharge afrer excavation might cause further environmental

degradation. This point should be addressed in the proposal.

o The depth and extenc of contamination in the trenches is poorly
defined, and the measure of success desired in removal actions has not
been addressed. Therefore, the volume of excavation needed is
unknown, and the anticipated degree of remediation cannot be
determined. These questions cannot be answered without further study,
but the proposal text does not reflect these uncertainties, 1In faec,
a proposal of $1.0 M dollars has been tentatively allocated for chis
remedial action with little explanation of what is to be accomplished.

"
l‘ B
b

o

‘o
= ]

iy L
N

Exhibit 4
pada 3 of 4



e
et

{3

%

Wisnas
Page &

[s]

s, 5.

ie Lz assumed in Section 4,4.3 that chis IFA would be conducted as a
CERCLA accivicy under EPA lead, alchousgl the trenches are a ROCRA

ingerim scatus facility,

removed Erom the trenches, and

proposal,

The state has jurisdiction over waste

chis facrc should be noted in the

Section 4.1 stuves che propesed actlion ls not expected o incerfere

wich remedial activities within the 300-FF-1 Operable Unic,

{lovever,

ic was staced at the December 3, 1990 Interim Response Actions meecing
held in Richland that dradging che crenches and placing the excavaced
sedimenes in the Morth Pond was conslidered a viable and aturactive

option.

certainly affsct operable unit remedial accivicies.

The North Pond alternative will uot meet the reduccion of waste

4

measure of success identified In Sectiun 4.2 of the propesal.

Placement of large volumes of wastes in the llorth Pond would

It is not clear in the proposal where 1000 cu. ¥d. of dry wasce, 4000

drums of hazardous waste,

and 4000 drums of mixed wdasce will be scored

or treaced. There should be at least several options presented at
this peinc in che process,

200-W CARBON TETRACHLORIDE

The proposal should discuss more fully the potential to address ground
water concaminacibn in addicion to vadose zone contaminacion.
for example, is ground water remediaction deemed to complax due to the
presence of radiocactive contaminants?

Wiy,

The criteria for discontinuing treactment {s ill-defined in Section
4,4.4. and should be expanded.

Ue look forward to the meeting scheduled for December 14, 1990 in Kennewick
in order to discuss the IRA program in general, and our concerns in

particular.

Larry Goldscain ac (206) 438-7018.

cc.

Roger Scanley
Paul Day, EPA
Tim Veneziano,

WHG

If you have questions before then, please concact

Sincerely,

/m;;»//
Timochy L. Hord

Banford Project Manager
Muclear & Hixed Waste Hanagement
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ATTACHMENT 3

VACUUM EXTRACTION SYSTEM
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VENDOR EQUIPMENT AND SERVICES SPECIFICATION
SOIL VENTING SYSTEM
WESTINGHOUSE HANFORD COMPANY

SPECIFICATION NO. E-91-13.0u1

PROJECT SCOPE

The sender will design, asseinble, calibrate, pre-test apd deliver o il vening system for
Westinghouse Hanford Company (OVHC).  The vendor will provide "dry nin" training for
WHC technicians at the vendor's site, and will provide ensite suppert during the soil venting
tests at Hanford.

EQUIPMENT TO BE PROVIDED BY VENDOR

Figure 1 shows the conceptual Now diagram for the soil venting test apparatus. Table 1 lists
the equipment that will te provided by the vendor, Table 2 lists the items that will be
supplied by WHC. Table 3 itzmizes the overall length of fiexible vacuum hose and signal
cable that will be required. Table 4 lists the iterns that will be required for the dara aquisition
systern and automatic system shutoff in the 2vent of a syvstem failuwre fmetssystem-fadure
exhanst stack),

Ag shown in Figure 1. the vacuum pump for several pump modules) must be capable of
meeting 2 wide range of flowraiz condidons without using bleed air. The vendor is
encouraged to provide more than one pump module if they fezl that it will improve the
reliability of the system.
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SERVICES TO BE PROVIDED BY VENDOR
The vender will provide he following services in addition o the dquipment described above:
v As pant of the Iunip sum price, provide an Operaton and Mainepance Manual for all

of thc supplied cguinment, plus & spare pants list with 2 rseommended spare parts
invenicry. As seon as possible after the bid award, the vender will provide Ebasco
with the recommendad spaie paris Jist

0 As part of the lemp sum prive, provide 2 days of "div run” waining at the vendor's
racﬂuy on February 25 and F°bru..r_f "6 19 9!. The sty run" resting should include

all of the equipmient

and shiouid closety qpproxma;e the conditions th t are expected to be encountered

during the actual vent fast
VOC c¢oacenmaiion). Five WHC wechnicians will anend the raining session.

o199~

A

>

-

F3

ting (e.g., flowrate and pressurs drop; temiperanure; simulated

— 0 On a dme-and-materials hiliing basis, provide one or mor: technicians for onsite

® suppuit during (ke setup and vent tastng between Mareh 1, 1991 and March 18, 1991,

e The vendor's bl]h"l'— r“:vs shall pe ~‘peciﬁed as part of the bid. Note: WHC

_ conractors are zilowad to charge a mavimum of S64/day for combined lodging and
meals.

0 0O iNote that, because of hezith and safety restrictions, the vendor's techniciang will not
be allowad 0 handle the vent test equipment after it arrives at Hanford, Instead, they

will consuit with WHC technicians who will actually handle the hardware. The

M vendor's techniclans will be allowed to handle the elecircnic equipment that will be

~ set up in a laberatory wailer near the vent test equipment.

™ EGUIPMENT TO BE PROVIDED BY WESTINGHGOUSE HANFORD COMPANY

o

WHC and Ebzsco will provide the following equipinent and senices listed in Table 2

o Ebasco will provide the

-~

Flancers Filier Model E8 HEPA fiher housing. and ship it to

the vendor for installation on the test ailer. The vendor must fabricate mransition
sections based on HEFPA drawings thal will be le?ld by Ebasca. WHC wiil
provide the HEPA filier media that will be used inside e Flanders E8 housing.

o A pertable laboratery/office mailer, a2 p Jjacent 10 the vendor's equipment mailer.
ve

The lab wailer can be vsed 0 houss :re

sensitive to weather.

o A dicse] electical gon

Tzto

dor's electronic equipment thai may be

W provide power for the equipment tailer and the lab

.
vy
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trailer. The vendo will specify tie poswer requirements.
WHC technicians and mainienance personnel will b2 the only persons allowed 1o

handle the hardware after it is u::llv"ra. 0 Haniorgd, The WHC technicians will
consult with the vendotr’s cnsite prrsoanel.

SPECIAL EQUIPMENT REQUIREMENTS

The equipment mus¢ be :uizbie tor the foilowing physical tondinens:

Q

v

The apparaius must be ned t atiow the venied ziy flowrate to be fully adjusted
without using bypass v i "bleed air”. Onez "bleed air” valve shall be installed

as shown in 1-1 ere 1, o .,.lo v wnbient wir @ Le drawn into the system ONLY during
inidal startup b.nd thermal equiiibration, Thai tleed air valve shail be equipped with a
check valve to prevent accidental emissions, For safery protectien it will be vented to
the suack via a flexible hose.

The equipment, process piping, gluzs and sealants wnust operate wwith a vented air
temperature up 1 200 F; systern staiic vacuum of at least 150 .nches w.g, vacuum,
system positive pressure of at least 60 inches vz, and venting of carbon tewrachloride
vapor concenwations of up 10 10,000 ppmv.

Tie vendor’s LEL and VOC nonitors must be iastailed so that they provide swable
readings in ambisnt remperature ranging from 10 degiees 10 100 degrees F. The
vendor can, if they choose, install the monitors in an office trailer that wiil be
provided by WHC. The DAS sysiem and strip chart recorders inust be installed inside
the office trailer.

The DAS must include a smip chart recorder that reconds all of the data-logged
parameters.

The process piping must be constnucted of stezl. Consmuction is not subject 1© NQA-1
requirements for nuclear facilices. Flanged conascuons should be used for all primary
piping and flow through equipment.

'r(mg:LZE
The process p\pxug muist te suspended at least 1§ inches above the fleer, to allow
drainage basins to be placed under any flangss that are disconnected for maintenance.

Tha GAC canisiers shail be of siesl construction and satisfy the DOT "Flammatle
Liquid" specificaticn for shipment and disposal. They musi be able to withstand the
pressure and/or vacuum induced by the pumps.
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The vendor must cemenstrats that the system is leak-tight. The "pressure decay” leak
check specified in ANSI N-510-1950 and in Table 4-4 of ANSI N-50%-1980 shall

apply.

The equipment (EXCLUDING the GAC cunisiers) shall be fasiened on 2 flat bed
railer zo that it can b2 transported in conformance with all applicable federal, state
and local tunsperaiion regulagens. The cquipment nwst be installed on the wailer in
a u.onﬁguamn that allows for sasy access, mainienance and replacement of each
individual item. The prefilier housing and HEPA filter housing must be maunied 10
provide exsy access for fiiter neddia changzout as needed.

Tre vendor is rcaponsxb.v for ensuring that the sample lines are designed (o optimize
responss dme and minimizs lire l03ses even uader freszing weather conditions.

Exhaust gas from all sungling pumps and atrnospheric v2nis must be collected and
g I'd r r
pumped back into the process ductwork.

The GAC canisiers zre 1o ba delivered to the Hanford site on a standard {lat bed wailer
(separate from the equipment tailer described 2bove). WHC will transfer the canisters
onuto ancther wailer that will e used to transfer them 10 the test site. The vendor will
provide flexible hose in connect the GAC caristers 10 the venting system. The
canistars will be placed on the ground as close as possible 0 the vcr.ung mnh.r

TO Adtows fBour (o' FROM THE JENTIMG TRATLEC.
The vendor will provide all supplies and equipment needed for onsite calibration of
the LEL and FID/VOC mositors. The vendor will instruct the WHC technicians on
how to calibrate the monitors during the initial "dry run” training.

GAS SAMPLING SYSTEM REQUIREMENTS

WHC laboratory technicians will cnilect the gas samples w0 be analyzed for particulate and
gaseous components. The vender wiil provide the following empty “bench spaces” on the
equipment trailer, 10 be used by WHC 10 collect the gas samples:

O

Q

One "bench spacs” will b2 next 10 the gas sample ponts S-1 o 5-4, and will be about
3 feet by 4 fe=t in area. It will be used to hold the varipus sample pumps and sample
media to be used by WHC.

QOne "bench space” will be at the "compliance wonitoring point” downsoeam of the
HEPA filter. It will b2 uszed 10 held an Alpha CAM and Beta CAM, and will be about
3 feet by 5 feet in arca,
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0 One "bench space” will be at the process pipe bewteen tie in-series GAC canisters,
and will be used o hold an Alpha CAM and boostar pump. It will be about 3 feet by
3 feet in size.

The vendor will provide gas sampling ponts that WUC will use to exzzet the sampies, Figure
1 shows the port locations. Figure 3 shows the ¢onstruction cf the ports.

As shown ia Figure 1, the vendor will discharge exhzust gas from the moenitoring equipment
sampling pumps back inio the process piping.

DESIGN SKETCH REVIEW AND CONSTRUCTION INSPLECTIONS

Within two days afier being awarded the bid, the vendor will provide Fhasco with scaled
sketches of the equipment arrangement on the test muiler, clearly showing th2 amrangement of
the "bench spaces”. Before the vendor proceeds with construction, Ebasco will approve or
identify required medifications to the sketches within 4 workday hours aftzr receipt of the
sketches,

Ebasco will inspect the system at about 25 percent conipietion, and advise the vendor on any
changes that are needed 1o provide the proper configuration for gas sampling and equipmeat
maintenance.



]

27 3 6 31

3 2

Calculations §

o ~ -
s S .
HART CROWSER N !
(ob No. o
. b Z /I f l 7(
I

Caleutations FOr e o o

’5‘"\\'\(\.\ 5*19_\ P\?W‘B?
(DO 6" exiond e~ Flend

VAT

. “-35’. : ld&*é”whlg_- ) o
=/ & 2 et M
: ! Swagelock 0] chps

C It Nipp'e |
w/Co,plPP W CO_E" 3 - )

;

/l ?0"('{'5 .‘;‘Q \De “u‘{a“?{:{ ‘Y\Q'\’l'aO'Y\%'Q”Y.



ﬁ . . ) Page 2%

3 0%
- Calculations
u ————
HARTCROWSER
Page / of /

/ - §
Prowecs i 1-)'\" ST ) «\.' ‘I(G/‘f 1 UI(J

"L":‘_[ 'JPr"rJ flﬂrL»b_;nf

Cafeutations for

LT IS © -

’T?rlﬁmlrh’ij

\‘ ‘A‘('g\uvﬂ

(A'UJB

s
[ T ,
e _..2'./{'." MPT

: tae | Ldalf N
™~ a.clcﬁ_,v N
At Rysar
- S
o™

Lell h
. Cas“r\.j
/“'-—"

&

CC!.Vﬂ - L('}Ck

eh Na __Z_TE b{,
cate -.Zlb '/ 7’
Mage by ’Tm;_;d

—arare, W

Hose Cennector

(_ Flexible .
. MacuLin .
Hote 1o
\/EL-\hnq
SYS\“{‘M

a * to
| ScPlo.'lfé, ell,




T At s i r— b

hayily]
) 2 12,“}',-
o “'—M U Condifugs o »l_.L\lﬂLL_@"Jf} - xho -~ houq o fi
. /,/ Lo Fean s Conclilm: fo <. b 7 - / GAC
J e IInJh Fiat Cax !Jmm' Xyl €0" e eree, - T Canstes
// CRC k M} ?{. ON l"i(‘)l}b\d
/o fica l-..J & ) ,.jL_ , I—' u e o - »’\
el pod f‘“""“"*  Mpi 5 !
_ Pdapto Slarigp . Jo oW, 1
Y faba) Pacgl HI\’ Valve Blaed e {"1’1.": i
See ﬁﬂu\ﬁ 2 l(z)‘ and Baok{tas (L{{l‘VJIUL b i \jd'N(L 'F
! ’) ;_/ K« ('p?\ (F7) - \5 JHEVH ﬁ!kg\ by Easeg ‘
e k(‘ Ay Kn-. tL - i ‘[ l;t . <L r taysi hu\ uc_c bas; UJ\.(G;'Jav '
H o NIy .—"— . [ i B S S . —-—-"-."—_—‘-'_——_ [ g’ ’
I f }_hx:f {—i\)(t | - jl!/:’j — A {/r-'-—lv{-— e r—r Iy J'“L_,_..lj:'i‘.[-
. J,a‘nht'ﬂ {1 ) 7 Ll 1 . o ,J L u‘.:zﬁ , ub' !
“’ . Velve, (G . Chhe. = (o U = "". 3 —1-
A ,1{ E . BRI 2 T . N e ._]'_ N B‘JQ
{1 S _ | SRR m ( - solah
AN (._, .. | e : ; Valw
N ~Cas Dample it S : <
;| (5% fique 5 ) . ;
Flexble Vacwn o ' e e El(:\;h‘&m:g_
. Hose (‘Tabre 3y . C e Howmeler
. . . EECI B B :
KEY - , o |
. [
@T"ans:|1|i{m 9 Vicoum Gawqe (4 {uioﬂ) T3 ) e home. qurum,/ p\(nuv’ GuU’
@ Ther mocoupke { ﬂi_p\:mﬁ’) Fi pha Mok PYO\'IL("J by, WHC o
-_”ﬁ J 2
\ Frauve (Beta- cAn i wowddd by Wi ®
 Gas fbamP e Tort ( o 3) Beta- M) Red, towday pm B4, by e
QYoC) Flape lomz afim Organne ﬂnal/?w

I’nuhE 1

LEL ExploStVH\J Man foc . V&A)Tm) YQH_ " ﬁ o DifaR i

AF‘ W el DIPPCY‘.’Lthc\e H/i().sy)v&. i
3 - "r———— -—-m.__.__




.J“)
'r

5

2 7

I

9 2

o

Table 1

Summary of Equipmant Requitemalts

Westingnousa Hanford Coinf-any Seif Venling Apparaius
Lotus "Bgspact”

e D= Lt =Hoe- )
’ Page 88

hom Bapariplien Quanlity Paricrmanca Rangs

P1* Vorting wail vacuum (ranemisng wi iocal) t 9. 163 in, H20 vacuum
P2, 73 P4, FS Prosass asuum gavge (mechancai} T 24150 in, HZ0 vacuum
Pg Procass Aresture 5auge (meshareal) 2 9-60inch wg pressure
P? Baromlic Prassure genga (Fantmitting) i Ambisnt conuitions
P8.P2.P10 Coeoivaion well vace {ransmitting Wi iocal) 3 0-2inchwg. vacuum
Dsl P Machancal differvntizl pressure 2 Q- 16 inch wg
T1-73 Proesss temp. ranaducers {aemit w ca) 3 20-150F
T4 Ambiert Air Thermooouple (ransmrting) 1 0-120F
51-83 Gas Sapis P2s 9 2 capped aippiss,
Alt Nonsort Azt giecine air reater w' 1 506G ofm:;
Haalor 15MP COrC Dased o Al lermy 207 iniell 100F sutlet

at GAC canistars (Frebo T3)

LEL Explosivizy Moniior {Transmining) 1

Voo FID Meomtar {(transmiiting) Jandse
Muitiplexing betwaen 3 poinis Speaty

Flew lahne vansming fowmeiar 1

Meter

BSAC 1.990-i GAC canisiers 3

Siesl, BOT ~“Flarmmatila Liguid™ stipratia

Vasuum Pump Lioouie 1
Pump

HEPA Trangt'on sesions beiween i
Fitset HEFA filter and process Liping Fihee
Trznsiticns

Wasll Well caps {or flgzihe hose 4
Haad CONNECIIN and valuum gaJge,

Adapters

Flex Flaxible vaouum h3se Sesa

Hose for 150" vacuum Table 2

0. 100% LEL

0 - 10,600 ppmv
Rasgiution < § pem

5.500 cIm

160 F

HNA

Sou Figure 1

Yeandor

-Spaaly

Sae Figure 2

Temp rangs
10F . 200F

R]EYV O



Table 1, Contitiued v PN Pa. é 85
Equipment Spacifications g

2

hern Ugseripilon Quantiy Parformance Range

Recordar 1 Stip Chut Reooigatia) tor Yendor Vardor
Vacuum Sauges, Thermooaples, Speafy Spealy
VOC anaiyzets, Flow Metar
ard LEL Monitor

DAS Tata Aquisition 3ystam ard i See Table 4
Procass Logic Conral shute!ls

Traller Pormunent Tal hed vaiier 1o suppornt
&l equipment ascept for GAG,

Isolation Full-bore 37 ball valves 3

and Blesd

Vaives

110-v AC Stap down transtormer and

Power power conditioning for all

vendor-supplied equipment, PLUS
provida additional 40A of
condilioned 110-v AC powar

for agditional YWHC sampling
equipment.
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Tabls 3

Flexible Bese ard Signal Cable Distances
Wastinghouse Hanford Soil Veniing Sysiem

Lotus "eqspecs”

- Est.

Expaciad Cistancs From Est, Signal

Max Flowrite Cquicment Trailer Vacs Hose Cable

Yéail No. {cim) ifeat) o {f‘_egg)_____‘ {Feat)

87 10 30 50 £0

171 5G0 60 75 75

150 10 130 150 150

159 10 30 350 350

Cifica fitA 20 40 40
Trailer

GAC N'A 16 30 30

Canislers

Noteg

1. Assum2 GAC canisiars wii be placed on sround &s close as poasbla

o the equipment jrailer.

‘ Paéé 90
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ATTACHMENT 4
CARBON TETRACHLORIDE VAPOR
EXTRACTION/POSSIBLE PLUTONIUM AND
AMERICIUM CONTAMINATION

IN THE EXTRACTED VAPOR
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A7) Westinghouse ) Page 32 ' Internal
== / Hanford Cornpany Memo
S From: Technical Baseline Section 81223-91-003
- Phone: 6-0396 H4-55
Date: Februaty 6, 1991
Subject:  carbon Tetrachloride Vapor Extraction/Possible Plulonium and

Americium Contamination in the Extracted Vapor

To: M. R. Adams - H4-55
cc: D. R. Ellingson B1-35
D. O. Hess L6-57
E. G. Hess R3-09
W. L. Johnson Hd-55
R. D. Lichfield LB-55
TEM: File/LB H4-55
Tp!
10y The position will be taken that Plutonium (Pu) and Ametricium {Am) will not be
. extracted by the 850 millibar or less vacuum applied to remove the CCly in the 200-W
- area as described in the Interim Respaonse Action. This position will be substantiated
i utilizing 1) the vapor pressure characteristics of liquids, gases, and metals, 2) soil
50 plutonium and americium characterization, and 3) the maobility of Pu and Am given the
~ specific soil characteristics of the 200-W area.
™
o™ Vapor pressure characteristics of liquids, gases, and metals
o~ The process of the vapor extraction technique relies on the process of vaporization, in
o which a liquid is converted to a vapor. The ability of an element {(or compound) to

enter into the vapor phase, or to volatilize, is dependent on the vapor pressure, which
is the pressure of the vapor in equilibrium with the liquid or solid from which it
originates. The vapor pressure is a characteristic property of a given fiquid or solid,
and varies with the strength of the intermolecular forces. In the process of
vaporization, molecules continually leave the substance in question until the starting
substance is exhausted, exemplified in an open system, or until an equilibrium is
reached, exemplified in a closed system. The vapor extraction technique emulates an
open system by preventing equilibrium between the gas and the liquid. Sisson and
Ellis, 1990, depict the maximum vacuum to exist in the ground using the vapor
extraction technique to be 850 millibar pressure, or 638 mun Hg. This vacuum is not
substantial, being slightly less than atmospheric pressure, but inhibits the equilibrium
between the liquid and gas, thus increasing the vaporization rate. An analogy to this




5 6

65 0

2 7

9 2

RTINS ant IOy LTl P B TS UL e

Page 93

is the boiling of waler at temperatures lower than 100° C. Evacuating the volume
containing the water to 24 mm Hg at a temperature of 25° C causes waler to boil and
vaporize more rapidly. Matenal with higher vapor pressures than water wiil evaporate
quicker or vaporize more readily. Carbon tetrachloride (CCls) is characteristic of a
liquid with a much higher vapor pressure than water. To obtain a vapor pressure of
760 mm Hg a temperature of 76.7" C is required, compared to 100° C needed for
water. In terms of a constant temperature, at 20° C, CCly exhibits a vapor pressure of
90 mm Hg, and water exhibits a vapor pressure of 17.5 mm Hg.

Of the 106 known elements 81 are classified as metals. Metals as a class do not
volatilize in the range of normal atmospheric pressures and temperatures. Mercury is
the easiest to volatilize, requiring a temperature of 357° C to maintain a vapor
pressure of 760 mm Hg. As an example of the low volatility of the transuranics,
Uranium has a melting point of 1132° C, and a temperature requirement of 3800° C to
maintain a vapor pressure of 760 mm Hg. The melting points of Pu and Am metals are
640° C and 1173° C, respectively. For Am to vaporize, a temperature of 2600° C is
required. To induce volatility of the transuranics obviously requires a substantial
energy input. Comparing the temperature required for CCl4 to maintain a vapor
pressure of 760 mm Hg, 76.7° C, to that of Uranium, 3800° C, and realizing the high

melting point temperatures of Pu and Am, one can conclude that to induce volatility of
the transuranics is quite difficult. However, it must be noted that these temperatures

and pressures reference the pure metallic forms of Pu and Am. Price et al., 1979,
indicates that the acid liquid effluent containing the Pu and Am hydrolyzed the mineral
constituent in close proximity. The Pu and Am not complexed at the exchange sites of
the soil, were involved In reactions with the alkaline earth metals released from the
hydrolysis. This resulted in the oxide formation of the respective metals, PuO2 and
AmQj,. Benedict et al., 1981, references the melting point of PuQ2 to be 2400° C,
substantially higher than the pure metal form. Although the melting point for AmO3 in
this text is not referenced, stability of this compound is indicated up to 1000° C. These
facts further corroborate that volatility of Pu and Am in the soil at 20 - 25° C in an open
evacuated system of 638 mm Hg, will not occur.

Soil plutonium and americium characterization

In general, ion exchangers favor the binding of ions of higher charge, decreased
hydrated radius, and increased polarizability. Polarizability refers to the ability of an

ti
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ion's electron cloud to be deformed by neighboring charges. The following is the
Lytrophic series, which is a basic description of the prelerence of calions for binding to
negatively charged sites (the predominant charge in soils).

Pudt, Am3+, » Ladt > Ced+ > Prit 5 Eydts Y34+ 5 Sk o A8+,
Ba?t >Pb2+s 52t 5 Ca2r > Ni2t 5 Cdet > Cuet >

Co2*+ > Zn2+ > Mg2+ > (UO2)2F » TH* > Ag* > Rb* > K+ >
(NH4)* > Nat > H+ > Li+

Observing from the series, Pu4+ and Am3+ are most preferentially held at the
exchange site, and consequently have the highest binding energy. Once plutonium
comes in contact with either soil or sediment, it becomes firmly attached to the host
particles. This strong attraction is exemplified by the high adsorption coefficients in
laboratory studies with soils (Rhodes 1957, Prout 1858). The distribution coefficient,
Kd, which is defined as the ratio ¢f adsorbed plutonium per unit weighi to that in
solution per unit volume, ranged from about 1,000 in laboratory studies to about
100,000 in actual field situalions. The high Kd in aged field situations compared to the
lower Kd for short term laboratory situations indicates that with time the natural
occurring soil and geochemical processes increases the retention of Pu. The case of
the high Kd would apply to the Pu in the ground underneath the 200-W cribs. Sorption

., studies of Am on soils is limited compared to Pu soil sorption. Routsen et al., 1975

determined the Kd's for an arid soil of neutral pH to be greater than 1200. The high
Kd's for both Pu and Am indicates soil retention and restricted mobility.

Mobility of Pu and Am given the specific soii characteristics of the 200-W
area

In the 200 W area, the 216-Z-1A crib received an estimated 57 Kg of Pu, 1 Kg of Am,
and unknown amounts of actinide bearing acid waste liquids (Price et al., 1979). The
actinides ot concern are 23%.240Py and 241Am. After 10 years from the last
documented release of actinides, the bulk of the 239.240Py and 241Am contamination
appears to be contained within the first 15 meters of sediments beneath the crib, with a
maximum penetration for both 239.240Py and 241Am to 30 meters below the facility.
The spread was greater in the lateral direction than vertical. The lateral spread of the
waste effluent was attributed to the stratification of the soil texture beneath the crib.
Medium to very fine sand overlays pebbly very coarse to medium sand. Because of
the unsaturated flow principle, this naturally occurring soil textural stratification acted

iii
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as a natural barrier for the downward migration of the actinides. The bulk of the
contamination is contained within the medium to fine sand layer which has a particle
size range of 500pm - 125;um diameter.

The Pu that attaches itself to host soil particles has been verified directly by
microscopic and alpha-track measurement techniques. Mork (1970) studied the size
association of Pu in Yucca Flat on the Nevada Test Site and showed that maost of the
Pu was associaled with soil particles greater than 44pm in diameter. Tamura (1975)
studied soil samples from the Nevada Test Site and found that the paricle sizes most
closely associated with Pu was the coarse silt fraction (50pm-20um dia) and the fine
sand fraction (125um-50pm dia). Since 24'Am is a decay product of 238.240py and
exhibits the same alffinity for soil complexation as 239.240py, 241 Am will exhibil similar
pariicle size associations. Substances with a mass light enough to be pulled from the
ground during the vapor extraction are particulates that could be associated with either
239,240py or 241Am. However, the soil textural class at the depth of maximum
concentration of 232.240Py and 241Am beneath the Z crib is medium to fine sand with a
particle size range of 500um - 125um diameter, with a pore space diameter of about
60um (Brady, 1984). If these particles can be physically moved by the vacuum, which
is highly unlikely, either downward or [ateral movement of the 500um - 1251m

diameter panticles is impeded by the 60um diameter pore space of the medium io fine
sand. From Sisson and Eliis, 1990, an in-line HEPA filtration system is incorporated in

the design of the vapor extraction system, to prevent the transport and subsequent
accumulation of non-desirable substances. The HEPA filtration sysiem entraps
99.97% of airborne particulates > .3 pm diameter. From the information presented in
this paragraph and previous section, the conclusion is made that there is little chance
of outside transport, via vapor extraction, of 239.240Py and 241Am in the volatile state
or associated with soil particles.

VE o

T. E. Moody, F’h}.\D.
Sr. Scientist

Concurrence:

@?M‘-‘Q Date:_&3 =l 9l

“R. D. Lichfigld, KManager
HWVP and Environmental Safety Assurance
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CSAR 80-024, Addendum 4
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‘.
1. INTRODUCTION AND SUMMARY
L3
. Project plan WHC-SD-EN-AP-046 (reference-1) for vapor extraction of carbon
” tetrachloride from soil around cribs of the 200-West area was reviewed for
criticality safety aspects. Considering that the maximum expected soil
plutonium concentrations is about 1 gram per liter, the Pu is in relatively
o~y thin layers, and the nature of the proposed operations, it is not expected

that sufficient material could be arranged into a critical configuration as a

- result of the project. However, due to the uncertainties about the Pu
concentrations, and since the cribs in question contain upwards of 150 kg
total plutonium, extra precautions are necessary. If the extraction

o~ Preparations could resuit in movements and relocation of significant amounts
of the topmost soil layers, further CEA reviews of the plans are required.
Soil extracted from around or beneath the crib areas, for sampling or as the
result of drilling wells, etc., must be considered TRU solid waste with the

0

associated requirements for packaging and assays. Water additions also are to

be restricted.

2. APPLICABLE LIMITS AND PREVIOUS ANALYSES FOR CRIBS

The referenced plan primarily involves three liquid waste disposal facilities

in the 200-West area; the 216-Z-1A Tile Field, the 216-Z-9 Trench, and the
216-2-18 Crib, Aqueous and organic waste from plutonium recovery processes
operated at Z Piant were discharged into these facilities, which are now in

deactivated status. Two of these areas, 216-Z-1A and 216-Z-18, are regulated

for criticality safety under the provisions of Criticality Prevention Speci-
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fication CPS-T-149-0028, a copy of which is included as Appendix A. The CPS
restricts the types of activities allowed in a number of different cribs. A
revision of the CPS will be needed to include the proposed CC1, extraction

project.

The analysaes supporting provisions of this CPS for deactivated cribs are
reported in the inftial edition of CSAR 80-024 (reference 2) and its first

three addenda (references 3, 4 and 5).

The 216-7-9 crib was designated in 1980 to be a LIMITED CONTROL FACILITY on
the basis of an analysis reported in CSAR 80-004 {reference 6). The CSAR
indicated that after the top 12 inches of soil was mined from Z-9, the maximum
Pu concentrations from surface samples was about 0.2 g/1. The specifications
issued at the time (CSC-Z-149-00010) included the following provision;

A2. The manager of Criticality Engineering and Analysis shall approve
any operation in the Z-9 trench which may change the plutonium
concentration of the Z-9 soil.

As part of the objectives of this review, the 216-1-9 trench is to be added to
the list of cribs covered by CPS-T-149-00028, considering that some activities
could plausibly increase localized concentrations,

3. EVALUATION OF CRITICALITY POTENTIAL

The project basically involves vacuum-assisted vaporization and extraction of
CCl, from the organic solvent plume under cribs around the PFP, using existing
and possibly new wellheads. There are three primary cribs in question; the
216-7-1A Tile Field, the 216-Z-9 Trench, and the 216-7Z-18 Crib. Plutonium
bearing waste SO]UtIOHS or slurries were discharged into these cribs in past
decades. For the 216 Z-1A Tile Field, the referaence-1 report cites a maximum
act1v1ty of 0.4 x 10* nanocuries per gram (of soil) for plutonium detected in
various samples. This activity equates to just under 1 g Pu per liter (see

Appendix 8).

Pu densities as low as 0.8 g/1 in soil could be considered potentially
hazardous if the admixed elements had low neutron absorption properties, had
little water holdup, and if there was a substantial volume of such mix. For
examp1:h a pure Pu-sand mixture (sand as Si0, only) with a uniform 1.0 g per
liter ®’Pu concentration would require a 30 %t diameter sphere and 417 kg of
the Pu (see attached derivation). Such pure mixtures, accumulations and
distribution are clearly not representative of the crib sites.

Reference 7 prOV1des a more plausible minimum critical concentration of about
3.5 g ©°Py/Titer in representative soil with 30% water saturation of voids.

If the concentration could be as high as 10 g/1, the attached derivations
shows that only about 3 kg of Pu would be required for criticality if approp-

riately shaped and reflected.
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There are indications that the Pu concentrations in thin layers near the
surface of the cribs or trenches could be higher than 3.5 g/1. The Pu-
activity mapping of the Z-9 trench before it was mined to remove fissile
material, as reported in Figure-3 of the Z-9 mining report (reference 8),
shows surface concentrations as high as 28 grams Pu per liter. It was also
noted that about 58 kg of Pu was removed in the top 30 cm. of soil during
mining operations, which involved strict controls for criticality safety. The-
reference-6 CSAR for Z-9 indicated that after removing the top foot of soil
the Pu concentrations do not exceed 0.2 g/1. However, estimates are given in
Draft Final HOW-EIS that 38 kg of Pu still remains in the Z-9 crib, so that
the maximum concentrations may not be well known. The expressed extraction
and residual values of 58 and 38 kg Pu, respectively, indicate that 96 kg
total had been discharged into trench Z-9

Reference 1 indicates that about 57 kg of Pu was discharged into the 216-2-1A
Tile Field. It is also stated that the maximum Pu activity (40x 10* nano
curies/g) "occurred in sediments immediately beneath the crib." It is not
clear if this meant in the 4-ft thick cobble layer below the distribution
tiles, or in the soil beneath the cobble layer. There is no indication of
what Pu residues might be held up in the vitrified clay piping. Since the
drainage area covered by the tiles is about 14 times the bottom area for the
Z-9 trench (25,480 ft? versus 1800 ft,), one could reason that the Pu
densities for even distributions in ﬁ& Z-1A would be 57/96 x }/14 = .042 x
the densities found in the Z-9 trench. Thus, 4.2% of 28 g/1 would give 1.2 g
Pu/1, in line with the maximum 1 g/1 derived from the activity measurements.

Similarly, for the 216-Z-18 crib with‘a base area of 10,000 ft2, an even
distribution of the 23 kg of Pu discharged into the crib would suggest a
maximum concentration of 1800/10000 x 23/96 x 28 = 1.2 g Pu/1 beneath the

epoxy pipes.

The vacuum evaporation technique for extracting carbon-tetrachloride from the
sojl under the cribs can not be expected to draw off any plutonium with the
gases, or to cause any redistribution of the material trapped in the soil.
Since none of the criticality safety assessments for Pu in soil have ever
accounted for the presence of high-neutron absorbers, like the chlorine of the
€C1,, the reduction of the chlorine content does not represent a new,
unana]ysed criticality hazard source.

Studies of the chemistry for plutonium solutions discharged to soil indicate
rapid Pu adsorption onto soil particles by ion-exchange mechanisms. Unless
the medium is fairly acid, the Pu concentration in the soil water should be
very low because of the strength of the adsorption and due to insolubility of
Pu in the compounds formed by the exchange. Thus, water extracted as a result
of the planned operations should contain far less than the 7 gp! Pu minimum
for criticality in a water moderated system. The routine radiation monitoring
of such water for sampies or for other extractions should readily indicate
actinide concentrations which could present a safety hazard.
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The primary criticality safety concern is Pu bearing material in solid form.
Critical configurations of contaminated soil might result from t{he operations,
such as redistribution of top crib layers by plowing actions or escavations.
Although the above arguments indicate the Pu densities and masses are probably
too low for criticality, the uncertainties in these Pu concentrations and
distributions warrants extra precautions It does not appear that significant
rearrangement of the-soil layers would be needed as part of the workplans,
wherein vacuum processing is carried out on existing wells. However, the
pians for developing new wells or any procedures which involve redistribution
of crib soil, cobble or sand contents should be reviewed by CEA before they

are implemented.

In addition, the project procedures should reqguire that any soil accumulations
obtained from samples, excavations and/or drillings is to be treated as TRU
solid waste, with the commensurate requirements for assaying, packaging and
handling.

A secondary concern, considering the possibility that some soil regions could
have Pu concentrations in excess of 3.5 g/1, is the potential for increasing
reactivity due to process water penetrating into the fissile zones.
Therefore, it will be necessary to prohibit water additions which could soak
sufficiently deep, or which in streams could rearrange soil material.

4. REVISED CRITICALITY PREVENTION SPECIFICATIONS

.On the basis of the foregoing discussions, revisions to the CPS for the

deactivated cribs are authorized to;

a) include trench 216-7Z-9 in the list of areas covered by the (PS

b) include the proposed carbon-tetrachloride extraction project in
the 1ist of allowed activities under the LIMITS sectian.

. Under the current format for CPS’'s, the following should be included under the

heading CONTROLS FOR CRITICALITY SAFETY;

l. Work plans and procedures for the above listed operations shall be
reviewed and approved by the Manager, HWVP & Environmental Safety
Assurance.

2. Addition of amounts of water for sampiing, drilling, concrete

penetration, or as needed in other operations shall be reviewed
and approved by the Manager, HWVP & Environmental Safetly
Assurance.

3. Soil extracted from the c¢rib areas as a result of the above
operations shall be considered TRU solid waste, with the
associated requirements for assaying, packaging and handling.
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5. REVIEWER’S COMMENTS

Comments by the CEA internal reviewer have been incorporated into the report.
In particular, the requirements for control over water additions was
recommended.
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8) RHO-ST-21, "Report on Plutonium Mining Activities at 216-Z-9 Enclosed
Trench", J.D. Ludowise, Sept. 1978.
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WESTINGHOUSE HANFORD COMPAMNY CRITICALITY PREVENTION SPECIEICATION
"“Manader freves
Criticality Engineering ' DEACTIVATED CRIBS sl SEITLLNG
Analysis TANES

APPLICABLE LOCATIONS

This sp;acification applies to the following deactivated cribs and settling tanks
which serviced Z-Plant facilities at one time.

216-21 216-2-2 216-2-7 216-7-12 216-7~361

216-3-1A © 216-2-3 216-2-8  216-2-18
INTRODUCTION

In the past, radioactive wastes gene:ated by z-Plant processing have been routed to -
cribs and settling tanks. Since this is no longer the practice with the advent of
ronting wastes to the 242-T evaporator, the cribs and tanks used in the past have
now been deactivated, but many contain significant amounts of plutonium. The
purpose of this specification is to identify and limit what activities can be
performed in these cribs and tanks without an additional criticality prevention
specification. .

LIMITS

The above cribs-.and tanks sha.ll not be disturbed except the follawing operations
are allowed:

1. Neutron poison addition

2. Sampling

3. HNeutron Pulsing

4. pPhotograghing

5. Installation of radiation monitoring and survey equipment.

6. Addition of amounts of water needed for sampling or concrete penetration
operations if permitted, following review, by the Manager, Nuclear
Facilities Safety. .

7. Neutron activation studies.

None of the above operations shall be conducted in Tank 241-Z-361 without a ptior

_ procedure review by the Manager, Nuclear Facilities Safety.

FIRE FIGHTING

With the exception of the 216-Z-1 and 216-Z-2 (both wooden structures), nothing
inside the cribs and tanks can burn; hoavever, they do at times have structures
above them that can burn. Water must not be added directly into a crib or tank
(except Z-1 and %Z-2 which have a low plutonium content),-but can be used to fight a
fire in structures and equipment located directly above a crib or tank., Care must
be taken to minimize the amount of water allowed to drain into the cribs or tanks.

E E ; THOCTR 1T T HERENT The
RELEASC DATE EXPIRATION T T . T R [P T
06/17/88 | eeme--
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APPENDIX B
CALCULATIONS FOR CARBON-TETRACHLORIDE PROJECT

I MASS EQUIVALENCE OF SQII PLUTONTUM RADIQACTIVITY

a) Quoted maximum Pu contamination is 4 x 10° nanocuries per gram (of
soil):

b) Assume that the soil average specific gravity is 1.75 (as used by
WA Blyckert in EBR-II cask calculations), for a mass of 1750 grams
soil per liter.

¢) Thus, the maximum activity per liter is
4 x 10™ x 10° x 1.750°% = 7 x 1072 Ci per liter.

d) The specific acti%ities of the Pu isotopes are .0613 Ci/g Bi?u
and .22632 Ci/g **°Pu. Assuming that the Pu is at least 5% 2“°Pu,
the average activity is 0.0713 Ci/g Pu.

e) This gives the plutonium concentration of
{7 x 10% Ci/liter)/ [0.0713 Ci/g Pu] = 98.2 x 102 g Pu/liter

= 0.98 g Pu/t1.

II. MINIMUM CRITICAL MASS FOR 1.0 G/L_PU COMCENTRATION

For dry sand (®°Pu plus Si0,), at 1.0 g Pu/liter, the material buckling
( Bm® } was calculated by SJ& to be 0.44016 x 10™° cm™.

Conservatively assigning a reflector savings of 10 c¢m gives the _
following equation for the radius of a critical sphere at this density;

Bn® = [pi/{ r + 10 )em]® = 0.44016 x 10" cm’
pi/( r+ 10 )em = [ 0.44016 x 10™* em™® 1% = 0.6634 x 1072 cm’’
thus ( r + 10 )em = [ pi/0.6634 ] x 100cm. = 473.53cm.,

giving a critical radius of 463.5 cm (which amounts to a 30-foot
diameter sphere).

The volume of such a sphere is (463.53)° x 4/3 x pi = 417170150 cn’,
= 417,170 liters. The critical mass would thus be 417 kg *°Pu,
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[1I. CRITICAL MASS FOR 10 G/l PU COMCENTRATION [H WET SOIL

2 7 eI

For 30 vol.% Pu-water in soil as repgesented in ARH-600, at 10 g
Pu/liter, the material buckling ( Bm* )} is about 0.004 cm

The corresponding reflector savings of 9.0 cm (for full water reflection
} gives the following equation for the radius of a critical sphere at

this density;

Bm® = [pi/( r + 9 )em}® = 0.40 x 107% cm’®

pi/{ v+ 9 )em=[ 0.40 x 102 cm2 1% = 0.6324 x 107" cm’’
thus (r+ 9 )Jem = [ pi/0.6324 ] x 10cm. = 49.68cm.,

giving a critical radius of 40.68 cm {which amounts to a 32-inch
diameter sphere).

The volume of such a sphere is (40.68)° x 4/3 x pi = 281,936 cm’,
= 282 liters. The critical mass would thus be 2820 g #pu.
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ATTACHMENT 6
TOXICOLOGICAL CONSEQUENCES
FOR RESTORATION AND REMEDIATION
PROJECTS HAZARDS ASSESSMENT/200 WEST AREA .

CARBON TETRACHLORIDE PLUME
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~ (aapY Westinghouse Internal
-\ == / Hanford Company Memo
From: Safety Hazards Analysis CCH-29240-91-002
Phone: 6-3189 N1-37

Date: March 14, 1991

Subject: TOXICOLOGICAL CONSEQUENCES FOR RESTORATION ARD
REMEDIATION PROJECT HAZARDS ASSESSMENT/200 W AREA CARBON
TETRACHLORIDE PLUME

To: R. R. Lehrschall B1-35
cc: E. E. Leitz EEL N1-37

L. D. Muhlestein N1-28

D. R. Ellingson B1-35

CCH File/LB

= References: (1) C.H. Huang, 1979: A_Theory of Dispersion
™ In Turbulent Shear Flow, Atmospheric
Environment Vol. 13, pp 453-463.

- (2) Drake, R.L., 0.L. McNaughton and C.H. Huang,

N ‘ 1979: Mathematical Models for Atmospheric

Nl Pollutants Available Air Quality Models.

=$- EPRI EA-1131.

~ (3) Glantz C.S., M.N. Schwartz, K.W. Burk, R.B.

Kasper, M.W. Ligotke, and P.J. Perrault, 1990:

o Climatological Summary of Wind and Temperature
‘ Data for the Hanford Meteorology Monitoring

- Metwork. PNL- 7471, UC-603, Pacific Northwest

~ : Laboratory, Richland WA 99352.

o

An evaluation was performed, upon request of the Restoration Safety
Documentation organization, to estimate the effect of meteorological
conditions on the toxicological consequences, resulting from postulated
scenarios associated with the subject project.

The release of carbon tetrachioride from a heated carbon adsorption unit
was investigated. The accident scenario assumed that the carbon filter is
heated by an accidental fire, and the CCL4 desorbed over a 30 minute
period. Environmental factors strongly influence the severity of the
consequences. A change of meteorological conditions can affect the
concentration at a downwind location. The toxicological concentration
calculated from a Gaussian plume model (WHAZAN, 1988; C.H. Huang, 1979;
and R.L. Drake, D.L. McNaughton and C.H. Huang., 1979) at a downwind
location is inversely proportional to the wind speed; assuming the same
atmospheric condition. The dilution factor used to calculate downwind
plume concentration increases with increasing wind speed. Doubling the
wind speed would reduce the concentration by one half. The probability of
occurrences for a wind speed less than 4 m/s with the atmospheric stability
classes F and G estimated from the meteorological wind data (€.S. Glantz,
et al., 1990) is about 18 %; corresponding to 80 percentile concentration
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R. R. Lehrschall
Page 2
March 14, 1991

CCH-29240-91-002

Tevel., Therefore, the 50 percentile concentration level used for the
estimates of concentrations is a conservative assumption in this case.

The analytical solution of a Gaussian plume model as well as climatological
wind and temperature data were used to extrapolate the concentrations
obtained from WHAZAN computer code to other meteorological conditions. The
calculated resutts of concentrations from a continuous plume with a period
of thirty minutes are shown in Table | for a wind speed of 2 m/s as
compared to that in Table 2 for a wind speed of 4 m/s for the same emission
rate and the atmospheric stability class F. The calculated concentrations
from a continuous plume for the release periods of thirty minutes and two
hours at 50 percentile meteorological data or concentration Tevel are shown
in Tables 2 and 3. The results of the re-calculations by using WHAZAN
computer code (see attachment) confirm the extrapolated results which were
obtained from the use of the analytical solution of a Gaussian plume model.
Since the ground-level release is assumed in the calculations, the
calculated results are conservative (see attached Note).

Choster /%z(z#sz

C. H. Huang, Pringipal Engineer
Safety Hazards Analysis

siw

Attachments
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HOTE

The WHAZAN dispersion calculations were done using a ground-level release.
Since the carbon tetrachloride is released from the carbon adsorption unit by
virtue of heat supplied from an accidental fire, the healt would result in
supplying plume buoyancy and would make the release behave as though it were

an elevated source. This would decrease ground-level concentrations to below
those calculated here.

St
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Table 1
Toxicological Concentrations During An Accident
Continuous Release Plume
{ 30 minutes, 2 meters/second )
Hazard Soturce Resuitant Exposure " Limit
Onsite Offsite Hearest
150 m 4.5 km Resident roun THA
12.4 km
Carbon
Tetrachlo-
ride
235 :

1b/day 1.5 ppm 0.01 ppm 0.002 ppm 300 ppm 5 ppm

300 1b 92.5 ppm 0.43 ppm 0.13 ppm 300 ppm 5 ppm

600 1b 185 ppm 0.85 ppm 0.25 ppm 300 ppm S ppm

1200 1b 370 ppm 1.70 ppm 0.50 ppm 300 ppm 5 ppm

1800 1b 555 ppm 2.55 ppm 0.75 ppm 300 ppm 5 ppm

2400 1b 740 ppm 3.40 ppm 1.00 ppm 300 ppm 5 ppm
Phosgene

0.27 ppm | < 0.1 ppm < 0.1 ppm 2 ppm 0.1 ppm
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Table 2
Toxicological Concentrations During An Accident
Continuous Release Plume
{ 30 minutes, 4 meters/second, 50% meteorology )

7 8

Hazard Source Resultant Exposure Limit
Onsite Offsite Hearest
150 m 4.5 km Resident IDLH THA
12.4 km
Carbon
Tetrachlo-
ride
300 1b 46.3 ppm 0.22 ppm 0.07 ppm 300 ppm 5 ppm
600 1b 92.5 ppm 0.43 ppm 0.13 ppm 300 ppm 5 ppm
1200 1b 185_ppm 0.85 ppm 0.25 ppm 300 ppm 5 ppm
1800 1b 278 ppm 1.28 ppm 0.38 ppm 300 ppm 5 ppm
2400 1b 370 ppm 1.70 ppm 0.50 ppm 300 ppm 5 ppm
Phosgene
0.13 ppm | < 0.05 ppm j < 0.05 ppm 2 ppm 0.1 ppm

Yo
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Table 3
Toxicological Concentrations During An Accident
Continuous Plume With A Two Hours Release
( 4 meters/second, 50% meteorology )

Page 116

Hazard Source Resultant Exposure Limit
Onsite Offsite Hearest
150 m 4.5 km Resident 10LH THA
12.4 km
Carbon
Tetrachlo-
ride
300 1b 11.6 ppm 0.06 ppm 0.02 ppm 300 ppm 5 ppm
600 1b 23.1 ppm 0.11 npm 0.03 ppm 300 ppm 5 ppm
1200 1b 46.3 ppm 0.21 ppm 0.06 ppm 300 ppm 5 ppm
1800 1b 69.5 ppm 0.32 ppm 0.10 ppm 300 ppm 5 ppm
2400 1b 92.5 ppm 0.43 ppm 0.13 ppm 300 ppm 5 ppm
Phosgene '
0.03 ppm < 0.0] ppm | < 0.01 ppm 2 ppm 0.1 ppm
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